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Building Diesel Engines on the Pacific Coast 


How the Principal Parts of These Big Engines Are Machined—A Good System for Keeping 
Order in a Shop Handling Big Work 


By FRANK A. STANLEY 


the plant of the Dow Pump and Diesel Engine 
Co., Alameda, Cal., is shown in the halftone in 
Fig. 1. 


Te bedplate of a big Diesel engine, as made at 


This bedplate is for a six-cylinder engine and 











FIG. 1. 


when assembled will carry six A-frames of the type 
shown in Fig. 2. The bedplate is a single casting ex- 
tending the full length of the engine and carrying the 
main bearings for the crankshaft. The illustration 
shows the large crankpits, one for each crank, and the 
oil reservoirs for the main bearings. 

The main bearings are in the form of split shells, 
half in the bedplate and half in the cap. These bear- 
ing shells are shown in place in Fig. 1. The boring of 
the bedplate for the reception of the bearings is done 
in the big horizontal machine shown in Fig. 3, which 
has a large floor plate and suitable auxiliary tables 
for carrying the large castings. Another operation 
performed in the machine is the facing of a surface 
at the end of the bedplate for the fit of the air com- 
pressor which forms part of the engine unit, and which 
is driven from one end of the crankshaft. A milling 
cutter for such operations is shown lying in front of 
the work in Fig. 3. 

Each A-frame is of cylindrical form, planed at the 
bottom to fit its respective seat on the top of the bed- 
plate, and is bored at the top to receive the cylinder 
barrel which is forced into the frame chamber under 
pressure. It is surrounded by a water jacket cast in 
the frame. 


MACHINING THE CRANKSHAFT BEARINGS 


The main bearings or boxes for the crankshaft are the 
cast-iron half shells shown in Fig. 4. They are first 
bored out in the chucking machine or on a vertical 
mill, then put into the Gisholt machine and turned on 
the outside. Then they are lined with anti-friction 





BEDPLATE FOR 6-CYLINDER DIESEL ENGINE. 





metal and sent to the Gisholt machine, where they are 
bored to within a few thousandths of an inch of size. 
The bearing metal is, of course, peened thoroughly 
before the boring operations are performed. Follow- 











A-FRAMES FOR 6-CYCLE ENGINE 


FIG. 2. 


ing the boring, the boxes are placed in position in the 
bedplate with the caps and then scraped to fit the 
crankshaft. 

The method of holding the work while turning and 
boring on the turret machine is illustrated in Fig. 5. 
The fixture used for boring consists of a circular cast- 
ing doweled and bolted to the face of the big chuck. 
This fixture is bored out to form a seat for the boxes 
and with the large end of the box in place, four clamps 
are set up to hold the work fast. 

The cylinder heads are of cylindrical form with 
passages for air, oil and exhaust, all surrounded by 
a water jacket. The heads carry the valves and valve- 
operating mechanism, including the camshaft supports. 
One of these heads is shown in position on a drill 
press in Fig. 6 for the drilling and reaming of a 23-in. 
stud hole, for which operation two tools are used. The 
first is a multiple tooth-cutter similar to an end reamer, 
which bores out the hole to within 4 in. of size. This 
roughing tool is followed by a finishing reamer which 
finishes the hole to size. 


TURNING THE CRANKSHAFT MAIN BEARINGS 


The crankshaft is made of chrome nickel steel and 
is of the marine type, consisting of two forgings. One 
section is shown in the lathe in Fig. 7. The webs are 
drilled out in a previous process and the present view 
shows the set-up for turning the main bearings and 
flanges. The lathe headstock and tailstock are blocked 
up to give clearance for the throws, and a speciai tool- 
post is used to carry the turning tool at the proper 
height. The shaft is carried on centers and a clamp 
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is placed over the flange at the chuck end to act as a 
dog against which a chuck jaw rests to serve as a 
driver. 

A method of machining out the solid ends of the 
connecting rods is shown in Fig. 8. In this case the 
rod is milled out on a horizontal boring machine with 
a spiral reamer 1! in. in diameter. There is a pilot 














FIG. 3.§ MACHINE FOR BORING AND FACING BEDPLATE 








FIG. 4. MAIN BEARING BOXES 


FIG. 5. BORING AND TURNING MAIN BEARING BOXES 


at the outer end fitting a brass guide bushing in the 
outer spindle of the machine. The pilot and the hole 
in the bushing are tapered so that all possibility of 
chatter may be eliminated. 

The work is secured to fixtures which hold the rod 
perfectly square with the table and spindle of the 
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FIG. 6 BORING AND REAMING STUD HOLES IN 


CYLINDER HEAD 














TURNING CRANKSHAFT MAIN BEARINGS 
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MILLING OUT CPENING IN CONNECTING RODS 


FLOOR-LINE FOR KEEPING MATERIAL IN ORDER 











July 14, 1921 


Cut Production Costs—With Modern Equipment 





FIG. 10. 


BORING AND FACING AIR-COMPRESSOR CASING. FIG. 11. 


EQUIPMENT FOR 


FIG. 12. 


INSPECTION TOOLS. 


WATER-TESTING PUMP CASTINGS 


machine. The hole has been opened out in the rod 
end by drilling out the metal and the milling cutter is 
used for finishing to the correct dimensions. 

A convenient method of locating finished and semi- 
finished work going through the shop so that it will 
not be scattered around over indefinite areas and get 
in the way of other work and in the path of trucks is 
indicated by Fig. 9. Here heavy white lines are shown 
on the floor for the location of connecting rods near the 
machine on which they are milled out as described 
above. Similar lines are used at other points about 
the shop for other classes of work. The white lines 
distinctly outline the area where the rods are to be 
placed and furthermore indicate the position they shall 
rest in, with the strap end of one rod and the solid 
end of the next rod in the same direction. This also 
minimizes the possibility of bruising finished surfaces 
as compared with the indiscriminate placing of parts 
of this character. 

The operation shown in Fig. 10 is the boring and 
facing of the casting that forms the casing fer the 
air compressor used with this engine. This operation 
is done on the vertical boring and turning mill, the 
cut under way being the facing of the end where it 
joins the engine bedpiate. The compressor is built to 
deliver air at a pressure of from 650 to 1,000 lb. per 
square inch for continuous service and is of the three- 
stage type, having four cylinders with inter-coolers 
between them. It supplies the air for atomizing the 
fuel oil and blowing it into the engine cylinders, this 
process taking place in the beginning of the third 
stroke of the cycle, at a time when the air pressure in 
the cylinder is about 500 Ib. per square inch and when 
the temperature is about 1,000 deg. As the time of 
this period is only one-eightieth of a second, the air 
pressure required to perform the work must neces- 
sarily be uniform and considerably higher than the 
pressure in the cylinder. The cylinders of the air 
compressor are carried radially inside the casing shown 
in Fig. 10, each cylinder being fitted into an opening 
bored through the casing wall. One of the openings 
can be seen at the front of the casting on the boring 
mill table. 

In setting up a job of this kind for boring, the holes 
for the cylinders must be centered by placing wood 
strips across the holes and testing to determine that 





all the openings will be central with the annular hub 
ring which is turned on the end of the casing to fit the 
similar surface on the end of the engine bedplate. 
With the casting properly positioned on the boring mill 
table, straps are applied to hold the work fast and 
struts are fitted obliquely from the table to the upper 
corners of the cored openings (as shown in Fig. 10) 
to take the thrust of the work and steady the job 
against vibration. 

The view in Fig. 11 shows a number of pistons and 
rods undergoing inspection. The pistons are very long 
and are fitted with six rings each. They are tested 
with plugs, surface blocks, squares and indicators and 
the rods are also given a rigid inspection with suitable 
bench instruments. 

Broaches are used for performing a number of op- 
erations in the shop, one being that of finish broaching 
the cams to size. These cams are bored out nearly to 
size, then placed in a broaching fixture which is pro- 
vided with a ring holder to receive the cam, and with 
guides at top and bottom for the broach arbor or body. 
The broach proper is made with a taper hole from end 
to end which fits snugly on a taper body on the arbor, 
the taper fit being 4 in. per foot. The broach when 
in place on the taper also fits snugly against a shoulder 
on the upper end of the arbor. Thus the two members 
are coupled firmly together and the broach is forced 
steadily through the work when placed under the press. 

Another interesting job of broaching is that of fin- 
ishing the piston-pin holes. The hole is first bored per- 
fectly square with the piston axis and nearly to size, so 
as to act as an accurate guide for the end of the broach, 
double-end cutters being used. The piston pin has two 
diameters, so the holes in the piston walls are of two 
diameters to correspond. The piston is therefore 
broached from opposite sides and alignment is assured 
by the piloting of the broach arbor through the hole. 

The holes are thus held dead to size and the pins are 
ground alike. They are all forced in under 4 tons’ 
pressure, the conditions of fit being uniform in all 
cases. A 10-ton press is employed for forcing in the 
pins. 

A water-testing rig for pump castings is shown on 
the bench in Fig. 12. Water connections are easily 
made and a hand pump used to apply the required 
pressure, 
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Phantom Wheel 


Difficulty of Grinding Thin Work Without Heating—Work Will Not Stand Heat and Pres- 
sure of Solid Wheel—Wheel Set at Angle Eliminates Much of the Pressure 
By ELLSWORTH SHELDON 


New England Editor, 


invented by Clarence L. Goodrich, assistant super- 
intendent of the Pratt & Whitney shops in Hart- 
ford, Conn. The writer has had many and varied ex- 
periences with “wobbly” grinding wheels, but never 


G inert br new in the way of grinding has been 











FIG. 1. THE “PHANTOM” WHEEL IN MOTION 


before has he seen a wheel that wobbled so much, with 
such persistent regularity, and with such evident 
purpose to its mad career as does this so-called “phan- 
tom” or “swipe” wheel devised by Mr. Goodrich. 

The problem of grinding extremely thin pieces of 
hardened steel was up for solution in the above men- 
tioned shop. Pieces 1 in. square and sy in. or less in 
thickness must be ground flat, smooth and parallel 
within very close limits. Though these pieces are 
finished by lapping, this latter is at best a slow oper- 
ation and every “tenth” above the finish size that is 
not absolutely necessary to the finishing process adds 
its quota to the time and expense of production. 

The thin pieces are, of course, not absolutely flat 
when they come from the hardening process to the 
grinding operation and would not lie still under the 
wheel unless packed; and packing each piece to grind 
first one side and then the other alternately would 
render the cost prohibitive even if it were possible 
mechanically. Then, too, so thin are some of the pieces 
that even the pull of the magnetic chuck would distort 
them; and magnetism seemed to be the most practical 
means of holding them. 

To overcome the necessity for packing each piece, a 
three point bearing is provided. To preclude the pos- 
sibility of distortion by reason of magnetic pull the 
points of contact are raised half an inch or more away 
from the surface of the magnetic chuck. This will 
serve to explain the presence of the device to be seen 
on the chuck in Fig. 1. Its body is of brass with pins 
of soft iron projecting slightly above the surface to 
provide a bearing for the work; the same pins passing 
through the brass body and extending below it, where 
they form feet upon which the jig rests and by which 
the magnetic flux is transmitted to the work. 
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As may be imagined, the holding power exerted in 
this way upon a thin piece of steel is slight, and beihg 
supported out of contact with cold metal except at the 
three bearing points, the heat generated by the grind- 
ing wheel might easily ruin the work by drawing the 
temper. 

A solid wheel wide enough to cover the surface of 
the work would quickly sweep the pieces off the chuck, 
or, if means were provided to prevent this, would over- 
heat them. A very narrow wheel that would enable the 
operator to avoid both these troubles would take a long 
time to traverse over the width of the pieces; besides 
being likely to induce distortion because of the slow 
progression of the “hot spot” across the work. 

Many schemes were tried to avoid the known troubles 
without introducing unknown complications, but none 
were wholly successful until the “phantom” wheel, here- 
with described, was devised. All the parts necessary 
to its construction are shown in Fig. 2. 

A standard grinding wheel 7 in. in diameter and 
about 4 in. width of face was first mounted in the usual 
manner and dressed to the shape shown in the figure, 


.leaving a very narrow face. A _ sleeve was then 


fitted with a pair of collars, one face of each collar 
being machined to form an angle of about 15 deg. with 
its axis. These collars are of necessity keyed to the 
sleeve so that they cannot change their relative posi- 
tion. A ring nut, with suitable holes to provide for 
the use of a spanner, completes the device. 

The lead bushing of the grinding wheel is then dug 
out with a scraper to allow the wheel to tilt to an angle 
corresponding to that of the collars. Because of the 
firm grip on the wheel, washers of blotting paper being 

















FIG. 2. PARTS OF THE PHANTOM WHEEL 


placed between each collar and the wheel, it was not 
found necessary to key the latter to the sleeve; though 
logically it should be so keyed, as any slippage from the 
position in which it is finally dressed would result 
disastrously if such slippage should occur while the 
wheel was running. 

The sleeve with wheel, collars and nut is a complete 
unit and may be handled on and off the machine as 
readily as an individual wheel, so long as the ring nut 
that holds the combination together is not loosened. 
The sleeve is held on the spindle of the grinding ma- 
chine by the same nut that would hold the regular 
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FIG. 3. THE WHEEL ON THE MACHINE 


wheels; the outer end of the sleeve being counterbored 
te accommodate it. 

The device is shown mounted on the grinding ma- 
chine in Fig. 3 with the wheel stationary. This serves 
to give the observer an idea of the angular position. 
The cover of the wheel-guard was removed from this 
machine merely for the purpose of photographing the 
wheel. When the machine is in service this cover oc- 
cupies its usual position and the wheel is almost com- 
pletely enclosed. 

When the combination of sleeve, angular faced collars 
and wheel is first mounted the periphery of the wheel 
will not run true; there will be two high and two low 
spots—in other words the wheel, though round of itself, 
will appear to be elliptical. To correct this condition 
the periphery must be redressed, and thereafter the 
ring nut that binds the parts together must not be 
slackened; for the wheel that now presents a truly 
circular periphery to the work is in fact elliptic, as 
may be seen in Fig. 4. 

The departure from a true circle is hardly sufficient 
to be noticeable in the photograph, but the calipers, 








SHOWING THE ELLIPTIC SHAPE 


FIG. 4. 


carefully set to the larger diameter, show the difference 
when applied to the smaller diameter. The actual 
difference amounts to about inch. 

The grinding action of this wheel is in effect the 
same as that of a solid wheel of a width equal to the 
scope of gyration, but owing to the angular position 
occupied by it and the rapidity of its revolutions with 
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respect to the forward movement of the table, the 
actual action may be represented as a series of con- 
tacts progressing back and forth across the work in a 
direction at right-angles to its lineal advance. 

It was doubtless this stroke, across the work and 
back once in each revolution, that prompted its inventor 
to designate it “swipe” wheel. Its right to the title 
of “phantom” is more certain and is made clear by 
reference to Fig 1. When in motion the solid lines of 
the wheel disappear and, though the wheel is grinding 
with the apparent continuity of a solid wheel of 1 in. 
face and throwing sparks clear across the work, at 
no time is the work concealed from the operator’s view 
and he is enabled to watch the progress of the grinding 
almost as readily as if no wheel was there. 

Besides the visibility of the work the principal ad- 
vantage gained by the use of a wheel in this manner 
is the fact that, because of the narrow surface in 
contact with the work at any time, comparatively little 
heat is generated and it is therefore possible to cover 
the entire surface of the work without side traverse 
and with little danger of drawing the temper. The 











POSITION OF THE DIAMOND IN DRESSING 


FIG, 5. 


wheel will not, of course, grind as rapidly as a full 
faced wheel of the same dimension would do upon 
work that is able to withstand the pressure of the 
latter and of sufficiently large volume to conduct the 
heat away from the surface, but in this case the limit 
of grinding speed and pressure is set by the work itself 
and even the phantom wheel may easily be forced 
beyond this limit. 

In Fig. 5 is shown the method of dressing the wheel. 
If the machine were perfect—that is, if the wheel 
spindle were parallel in both vertical and horizontal 
planes with the travel of the table—the diamond in 
contact with the gyrating wheel in any position would 
produce a truly cylindrical shape, but if error existed, 
either of original construction or by reason of wear. 
(he resultant contour of the wheel would depend upor 
the position of the diamond. Assuming error to exist 
in both planes, by placing the diamond at an angle 
of 45 deg. (midway between them) the error, if any, 
is a resultant of the two, and less than either. 

| We are not entirely in agreement with Mr. Goodrich 
with respect to the desirability of setting the diamond 
in this position; but it is nevertheless an ingenious 
method of minimizing possible error, while if no error 
exists the position of the diamond is of no conse- 
quence. Ed.] 
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Design of Flat Springs 


Importance of the “Spring Criterion”—Derivation of Formulas—Triangular-Shaped Flat 
Springs—Work and Resilience in Cantilever Springs 


By JOSEPH KAYE WOOD 


Engineer, Western Electric Co., Inc., A. T. & T. Co, 


N PREVIOUS articles by the author, on the sub- 

ject of helical springs, the last being on page 854, 

Vol. 54, of the American Machinist, the new notion 
of “spring criterion,” which is a symbolic expression 
containing all. the dimensions of a helical spring, was 
shown to be a useful aid in the proper design of these 
springs. The maximum value which this criterion may 
have without stressing the material of the spring be- 
yond the elastic limit is determined by the value of the 
“material index,” another new term, which is defined 
as the ratio of the maximum safe fiber stress to the 
modulus of elasticity times a constant. 

It can be shown that the value of the material index is 
the key to the whole matter of spring design, because by 
keeping its value in mind the spring criterion may be 
controlled accordingly. In this artic’e it is intended to 
cover the meaning of these two new terms as applied to 
spring design in general, in the hope that it will sim- 
plify the method of attacking spring problems. Much 
of the ground covered will be elementary in order to 
secure logical arrangements of the principles involved. 

Any mass of resilient material having a cross-sec- 
tional area small in comparison with its length may be 
made to perform useful work to an extent devending 
upon the elasticity and volume of the material. A 
force P which, if applied to a certain material gradualiy 
so as to stretch, bend or twist it from zero to F, uni- 
formly, stores in the material as potential stress energy 


Pees 4 : 
»f units of work, where ; is the mean force applied. 


Upon the removal of the load or force P, the deformed 

material wil return to its original state, and in doing 

so will have available for useful work the same amount 
? 

of energy as put into it; namely, ,F, which in terms 


; K S? , 
of stress energy is equal to 5 I al where S is the 


stress per unit of area, al the volume, EF the modulus of 
elasticity and K a constant depending on the method 


f applying the load. 
WORK AND RESILIENCE 


‘lhe maximum amount of stress energy available for 
usefu. work or total resilience is obtained when S in 
the foregoing expression is just slightly less than the 
elastic limit of the materia!, equal to say Sme,, because 
any stress energy in excess of the elastic limit value 
is concumed for the most part in permanently destroy- 
ing the resilient ability (returning to original state) 
of some or all of the “fibers” in the material. 

Therefore, in order to prevent applying an amount of 
work which will exceed the total resilience of the par- 
ticular volume of material in question, we may equate 
an expression of the work applied in terms of maximum 
allowable “load” per unit of area to an expression rep- 
resenting the total resilience, which, as we said before, 
is the maximum potential stress energy available for 
useful work. This will lead to an expression showing 


the maximum amount which a material of definite 
dimensions may be stretched, bended or twisted to 
secure total “resilience” and without exceeding the 
elastic limit. Thus, we have 

Maz. allowable work applied = Total Resilience 


} F r Fie 
or, oe K E al (1) 
This equation is represented graphically in Fig. 1, 
where a bar of resilient material is stretched its maxi- 


mum safe amount. 


METHODS OF LOADING 


Now in order to substitute for Pmno,. in terms of 
the maximum load per unit of area, which when the 
material is practically homogeneous and the elastic 
limit is not exceeded is equal to Sme,, we must con- 


Energy chart 


Unloaded 








loaded to maximum 
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rig, 1. WORK AND RESILIENCE IN A CANTI- 
LEVER SPRING 


sider separately the three general methods of loading, 
assuming that we have in each case a bar of material 
of the same volume al and length lI. 

1. Stretching (tension).—When a load P is applied 
to a bar along its axis, as shown in Fig. 1, all the 
“fibers” are stretched an equal amount and in the same 
direction; and hence the load per fiber is the same 
throughout the entire cross-sectional area. Conse- 
quently, P is a summation of these equal loads and 
may be expressed by Sa where S is the summation of 
he equal fiber loads per unit of area. 

Hook’s law states that the amount of “stretch” or 
elongation is related as follows: 


Pl Sil 
F=AE-E 
The resilience is equal to 
Sa.Sl 18S 


2X E“2ExX@ 


Therefore, substituting maximum values of P and S 
and K equal to 4 in (1), we obtain 


Ww 
th 
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mi 


sit 


in 
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1 Sas F =| S* naz al 
or / Snes 
[| = 
S wise f : 
“a may be called the material index and 1 the spring 
criterion. 


It will be noted here that this expression has the 
same form exactly as Hook’s law with the value of 


S 


7 fixed and 1 variable. Also, the spring criterion 


is independent of the cross-sectional area. Further- 
more, it is obvious that the spring criterion must always 
be less than the material index, hence we may rewrite 
this expression as follows: 


(spring criterion) i < Soe (material index) (2) 


(2) Bending (Flexure = tension and compression). 


When flexure occurs in a bar of material, the fibers 
on the concave side are compressed and those on the 
convex side are stretched. The stretching and com- 
pressing decreases uniformly from both sides toward a 
neutral plane which passes through the center of 
gravity of the cross-sectional area, where the fibers 
are. neither stretched nor compressed. A _ transverse 
load on the end of a bar of material fixed at the other 
end, i.e., cantilever bar, see Fig. 2, producing a moment 
of Pl at the fixed end, will stretch and compress the 
fibers at that section as explained above. The sum- 
mation of the internal resisting moments of all the 


fibers is equal to where S is the fiber stress on 


I 
7s 
the extreme outer fibers on the concave and convex 
sides, J] the moment of inertia of the cross-section, and 
C the distance from the neutral plane to the extreme 
outer fibers. Therefore, we may write the following 
eypression, which is commonly known as the flexure 
formula: 
ax Ff (3) 
The deflection of a bar of material due to a moment 
of Pl may be determined from the equaiion of the elastic 
curve, which for the cantilever is 


dy 
rf . (4) 


This equation is only approximately accurate for 
moderate deflections, due to the fact that the horizontal 
projections of the curve 3, are appreciably shorter than 
the lengths 3, of the curve projected. Also, for very 
short lengths of material, the shear wiil produce appre- 
ciable deflections adding to the deflections due to bend- 
ing. However, as stipulated before, very short lengths 
will not be considered here; hence shear deflection 
may be neglected without causing any serious error. 


Px 


TRIANGULAR-SHAPED CANTILEVER SPRING 


We are now ready to take up the various forms into 
which spring material is made in order to use it to 
the best advantage as resilient members in mechanisms. 
Hence, we will consider rectangular cross-sections of 


bd , . , 
moment of inertia 7 equal to Jo’ in which the dimen- 


sion d in the plane of bending is small compared to 
the other dimension b. The reason for this is that P 
in equation (4) increases at a greater rate than it 
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does in (3) as d increases, thus cutting down the 
amount of allowable deflection. 

By inspection of the flexure formula (3), it is obvi- 
ous that S will vary from a maximum at the point 
of maximum moment, or at the fixed end, to zero at 
the point of maximum deflection, unless the cross- 
section is made to vary from maximum area at the 
fixed end to zero area at the point of maximum deflec- 
tion. Thus, we may have uniform strength and maxi- 
mum economy of material by varying b so as to have 
a triangular-shaped mass of constant thickness d. 

Integrating (4) and determining the constants by 


the conditions that ¢ = 0 when x = 1, and y is a 


y 
dx 
maximum or F when zx equals 0, we derive the following 
equation: 


PP 
EIF = 3 
Which for a constant cross-section reduces to 
4PP i 
= ppg (see Fig. 2) (5) 


and for the most economical shape, that is, triangular 
of constant thickness d, reduces to 

4 273 

F = Pe 4 . see Fig. 3) 

where 0}, is the broad dimension at the fixed end. In 
practice, however, the apex of the triangular is cut off 
and the proper equation for the resulting trapezoidal 
form wiil now be deduced. 

Referring to Fig. 3, it is quite obvious that the deflec- 
tion corresponding to the load P will be equal to the 
deflection corresponding to each of the loads on the 
rectangular form ABCD and the two triangular forms 
on the sides. Let P, equal the load necessary to produce 
a deflection F of the rectangular form and P, the load 
necessary to produce the same deflection F of the two 
triangular forms taken together. Also, let b, equal the 


(6) 


minimum width and b, the maximum width. Then 
we have 
_ 4h 
F = bod 
FEb,d 
or, P, = ro 
6 P,2 
Also F= E(b, — b) a 
FE (b, — b,) @ 
7 «a qunmunenale - enneet 
or, P, = 6 i 
Now, P, + P, for total mass; 
YEb@ | FE(b,— b,)d 
Whene 4B SF ; 
p « SBR ca= 44) 
= a 24 
9° 3 
Whence, F lor (7) 


~ Ed (b, + 25,) 


Equation (7) is the general formula for material of 
constant thickness and symmetrically sloping sides, and 
which is loaded transversely at the free end, the other 
end being fixed. Making b, equal to b,, which gives 
the flat rectangular form, reduces this equation to equa- 
tion (5), and making b, equa! to zero, which gives the 
triangular form, reduces the equation to equation (6), 
which apparently is a check. 


The flexure formula (3) retains its original form 
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for this general equation, the maximum Db being sub- 
stituted in every case. Hence, the flexure formula is 
Sb,d? 
6/ 
The resilience for the general shape mentioned above 
is as follows: 


P= 8) 








— _ Sbd Bre 
sothence = “ToT X BF, + 2h) 
_ She. 12Sbar 
121 * GEdT(, + 2by 
eee Stldb, 
.”. Resilience = 6E (6, + 25.) 
Now, Maximum Allowable Work < Total Resilience 
Sb,@ S*ldb*, 
Hence, 121 F< 6H (), + 26,) 
faites eee ee 
Spring Criterion, ( 2b, i F< E’ 


Material Index (9) 


The Spring Criterion, which contains all the prin- 
cipal dimensions of the material used and the desired 
deflection F, must not be greater than the Material 
Index. The value of the Material Index may be taken 
from formula (2), but it is better to determine it from 
an actual bending test of the grade of material in ques- 
tion. This formula should never be used to determine 
deflections but just simply to ascertain whether the 


material is being deflected beyond the safe amount. 
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or to find the value of the fiber stress. To determine 
deflections or loads, formula (8) should be used. 

The relation between the spring criterion and mate- 
rial index could have been derived very readily by sub- 
stituting P of the flexure formula in the deflection for- 
mula; but its full meaning as brought out by using 
the total resilience principle, would no doubt have been 
lost. 

By comparing formulas (9) and (2), it may be ob- 
served that by bending a volume of material we can 
obtain a higher maximum safe deflection than we can 
by stretching the same volume of material to itS maxi- 
mum safe length. Thus material loaded transversely 
is much more useful as a resilient member in mech- 
anisms than if loaded axially. Such resilient members 
are called flat springs. There are other forms of flat 
springs which will be discussed later on, but the flat 
cantilever type covered by formulas (7) and (8) is 
the most common. 


CONSTRAINED CANTILEVER TYPE OF SPRING 


Now, if the free end of the cantilever form of spring 
be constrained, as shown in Fig. 4, the elastic curve 


will have an inflection point a distance of 5 from either 


end of the spring. That is, the bending moment will 
be zero at this point. The bending moments at the 
extreme ends will be equal and maximum, as shown by 
the moment diagram. Therefore, the deflection of this 
spring due to a load P will be the sum of the deflec- 
tions due to a load P of two identical springs of length 


z Thus the deflection formula for this type of spring 


~~ 


is derived as follows: 


F=f,+f, 
and f, = f, 
. F 2x 4P /l\? 
Fo Ff = Eba® (3) 
_— PP 
_F = Boa (10) 


This formula may also be derived by integrating the 
general equation of the elastic curve (2) with the con- 


ii dy l 
dition imposed that a: = 0 when z = 5° 


To obtain the equation for the most economical spring 
of uniform strength, we may consider the spring as 
divided into two separate springs as we did before, 
which would infer that the two halves of the spring 
would be of triangular shape with the apexes meefing 


at the center, or a distant : from either end. Thus, 


we would have the proper distribution of the material 
in order to obtain an equal value of S throughout the 
entire length of the spring, having zero cross-sectional 
area at the center where the moment is zero, and maxi- 
mum cross-sectional area where the moment is maxi- 
mum. But, as the zero section at the center would be 
impractical, we must obtain uniform strength and 
economy as near as possible by making the flat contour 
of the spring as shown in Fig. 5, where the “waist-line” 
dimension is designated by b, and the end dimensions 
by b,. Of course, the thickness would be constant. 

To obtain the deflection of this type of spring, we 
may proceed as we did in deriving formula (7) and (10), 
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making ’ = 


Nn! ~ 


=f/+f, 
12 PP 
=f = Be (6, + 2b) 
Ree 2X12P _ (3)’ 
““ “"~ Ed (6, + 26,) \2 
3 PP 
or F = Fe (6, + 2b 
Formula (11) is the general equation for the con- 
strained type of cantilever spring. We will now pro- 
ceed to determine the spring criterion for this general 


type: 


(11) 


— 
Ed@ (b, + 2b,) 
_ Sat _ _—8S,P 
=) x 61 * 6Ed'l(b, + 20,) 
roe S?b*,d1 _ 

= 94E (b, + 2b,) 


ie Sb,d? 
Resilience = x61 x 





Now, Maximum Allowable Work < Total Resilience 
_Sb,d* (a b,? 
2(b, + 2b.) | d S 
— x i, xX F< E (12) 
2 (0, + . + 2b.) 


x ‘ << F is the Spring Criterion. 


4 is the Material Index. 
Machine-Tool Depreciation 
By L. L. THWING 


A recent article on machine-shop accounting (page 
730, Vol. 54, American Machinist) gives a list of per- 
centages to be applied for straight line depreciation of 
various items of shop equipment. If these percentages 
are arrived at by a process of accounting expediency, 
and are intended to cover the most unfavorable condi- 
tions with a liberal factor of safety they may not be too 
high, but if they are advanced as an actual average of 
yearly depreciation I am entirely unable to make some of 
them square up with my experience with such problems. 
Is it, for example, the experience of American Machinist 
readers that standard machine tools are scrapped in ten 
years from the date of installation? That is what an 
annual depreciation of 10 per cent means. There may 
be some special purpose machines that have been 
scrapped because the owners did not think it best to wait 
for the next war on the small chance of using them; there 
may be other machines, such as automatic screw ma- 
chines, which, on account of severe and continuous use, 
will wear out in ten years, but even in this unfavorable 
case, I believe that the average life of even an auto- 
matic screw machine is over ten years. 

To go to the other extreme, what is ten years in the 
life of a planer? I have never seen a chain planer in 
actual operation, but I have in mind a screw planer 
about 48 in. x 36 in. x 12 ft., with 1844 cast on the 
crosstie, that is still in use for occasional jobs in a 
cotton mill machine shop, and there must be thousands 
of planers in daily use with the old-style flanged hous- 
ings whether decorated with scroll work, angels, or 
left plain. These are not, of course, to be seriously 
considered as productive units, but there are a good 
many planers twenty years old that are entitled to be. 
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Depreciation varies with conditions, and may be said 


to be a function of individual shop practice. Some 
shops—not as many as there ought to be—use dull 
times such as we are now passing through to repair 
their machinery, but the majority repair them when 
they break down, and not before. But even with al! 
these variables and extremes, the fact remains that 
even today with all the abnormal war-time purchases 
of new equipment to lessen the average age of the 
machines, if you go into almost any shop that was 
flourishing before the war, you will find that the aver- 
age age of the machine tools is nearer ten years than 
it is five. If machines wear out in ten years and are 
replaced by new ones, then the average age of the 
machine tools in any shop at any time is five years, 
and I do not believe this is a representative figure. 

All published lists that I have ever seen gave an 
unnaturally high rate of depreciation to shafting, hang- 
ers and pulleys. Someone set a rate of depreciation of 
10 to 15 per cent in the days when line shafts were 
not properly lined up in the first place, or if they were, 
they did not long stay so. Since that time our buildings 
have been made more rigid, our factor of safety on shaft 
sizes has been raised, and various other improvements 
made which must have increased the life of transmis- 
sion machinery, but we still stick to the old rates. Can 
you imagine anything around the shop that depreci- 
utes more slowly than a pulley? To be sure some of 
them are put in storage when the machine which they 
drove is scrapped, but in any well regulated shop, the 
percentage of pulleys stored for future demands is very 
small. The before-mentioned list gives 15 per cent as 
the annual depreciation of shafting pulleys and hang- 
ers, and there can be found in various books even 
higher figures so there is no lack of authority, but is 
there any authority in experience for this figure? Can 
anyone by theory or practice show the wear of trans- 
mission to be 50 per cent more rapid than machinery? 

In 1917 I appraised the machinery in a packing house 
not a stone’s throw from the American Machinist build- 
ing. The shafting in this plant was so old that it was 
in even inches and multiples of quarter inches. How 
old this would be I cannot say, but for a good many 
years shafting has come in sizes vs under even sizes. 
The demands on this equipment were not very severe, 
and they were troubled with breakage due to mis-align- 
ment to a greater extent than is usual, but nevertheless 
this old equipment was standing up to the work very 
satisfactorily and what trouble there was was not due 
to age as much as it was to lack of maintenance. 

The last item gives the annual depreciation of shop 
furniture such as bins, benches and trucks as 25 per 
cent, which means an average life of four years. I 
have in mind a machine department and an erection 
floor that were equipped with lineshafts, benches and 
racks in 1900, and I know that with trifling exceptions 
these are in use today and have been in constant use 
during the past 20 years. 

These recommended depreciation rates have all the 
weight of authority that could be desired by an account- 
ant, but they are so entirely at variance with such 
experience as I have had in the shop and as an appraisal 
engineer, that I cannot but question them. As I have 
indicated in a previous article there is a tendency, or 
possibly a necessity, among accountants to assume the 
responsibility for depreciation rates, when it is an 
engineer’s problem, or better, a shop superintendent's 
problem. 
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Making Flather Lathe Parts Interchangeable 


Each Part a Separate Unit—Jigs and Fixtures Eliminate Individual Fitting— 
All Parts Made to Gages—Perfect Alignment of Centers Assured 


SPECIAL CORRESPONDENCE 


| “AHE Flather lathe is too well known to all who 
have to do with machine shops to warrant an 
extended description of it as a machine, but there 
are some methods practiced in its manufacture that 
are out of the ordinary and are worthy of notice. 


In design it has been so standardized, and the tools 
and fixtures used in its construction so perfected, that 











FIG. 1. SCRAPING PLATES FOR FITTING THE SHEARS 
practically all of the parts for any given size of lathe 
are interchangeable to the extent that it is practicable 
to take a part from one lathe, put it on another lathe 
of corresponding size, and have the mechanism work as 
freely and as accurately as if those parts were specialiy 
built to place. 

For each size of lathe bed there is a pair of scraping 
plates to which the shears and the saddles are fitted, 
and each plate has a master-plate by which the working 
plates may be checked and any departure from accu- 
racy, whether by reason of legitimate wear or by mis 
use, noted and corrected. 

By fitting the parts to these plates instead of to each 
other the builder is assured that they are all alike, and 
that any saddle may be used in conjunction with any 
lathe bed of corresponding size without the necessity 
for independent fitting. The master plates always re- 
main in the toolroom and are not, therefore, subject 














PLANING UNDER-SURFACES OF HEADSTOCK 
AND TAILSTOCK 


to damage from handling; each plate being checked 
with the master-plate before being sent into the shop. 
One of the scraping plates is shown on a lathe bed in 
Fig. 1. 

The headstock and tailstock of each lathe are com- 
pleted and tested before the final cut is taken over the 
surfaces that rest on the lathe bed. The spindle bear- 
ings are of hard babbitt each scraped to its own spindle, 
and, being finished in advance of other operations that 
have to do with the location of the parts, become the 
locating points in subsequent operations. 

A headstock and tailstock for a 16-in. lathe are shown 
in Fig. 2 in position upon the planer for the final opera- 
tion. A planer is assigned to this particular job and 
used for no other purpose, so that there may be no 
possibility of error in the setting. The three V-blocks 
fitted to the planer table are planed in position and the 
mandrel upon which the parts are clamped by their own 
spindle bearings is ground true and is tested each time 
before using. 

A separate mandrel is used for each size of lathe, 
with the shoulders so proportioned as to fit the bearings 
of the parts for which it is designed, and with three 
bearings of equal size at the points where the mandrel 
rests in the V-blocks, so that the headstock and tailstock 
are in the same position with respect to the planer table 
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FIG. 3. JIG FOR DRILLING, REAMING AND COUNTERBOR- 
ING THE SECTOR. FIG. 4. JIG FOR DRILLING 
THE GEAR COVER 


that they will later occupy in relation to the lathe bed; 
therefore there can be n» question of faulty alignment. 

3y reason of the method used in the Flather lathe to 
secure the bearing caps to the housing, the spindle bear- 
ings may be firmly clamped to a mandrel that is the 
exact size of the journal on the spindle. The caps rest 
upon bushings of large diameter that are tapped into 
the caps, and the cap bolts pass through the centers of 
the bushings. Counterbored seats are provided in the 
housings in which the lower ends of the bushings bear, 
so that adjustment of the cap is taken care of by turn- 
ing the bushings up or down as may be required; thus 
doing away with the necessity for using shims. 

All holes in the headstock and tailstock for the at- 
tachment of accessory parts are drilled in jigs that are 
located from the spindle bearings, and all such parts 
are likewise jig-drilled so that any part may be used in 
connection with them without individual fitting. The 
smaller jigs are fitted with slip bushings so that drill- 
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ing, reaming, counterboring and 
tapping may be done without 
changing position; thus making 
it possible to do ali machining 
operations upon a unit without 
loosening the holding clamps. 

In Fig. 3, one of the smaller 
jigs is shown in place upon the 
swinging sector that carries the 
intermediate gear of the screw 
thread train, and in Fig. 4 is a 
similar jig for locating the holes 
in the gear cover. 

The change gear box is a de- 
tachable unit secured to the lathe 
bed by bolts, and is made up independently of the 
lathe. In Fig. 5 may be seen the jig that locates the 
bearings for the three gear carrying shafts contained 
in the box. One shaft carries at its outer end the spur 
gear that constitutes one of the usual screw thread train 
upon the end of the headstock; corresponding to the 








FIG. 5. BORING THE 
GEARBOX 
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FIG. 6 REAR VIEW OF GEARBOX. FIG. 7. FRONT 
OF GEARPBOX 














FIG. 8. THE TRIPLE-GEARED HEAD 


“screw gear” that in the older form of lathe had to be 
changed every time it became necessary to “set up” to 
cut a thread. It is still necessary to change this gear to 
cut fractional threads not provided for in the box. The 
same shaft carries, within the box, a tumbler gear that is 
splined to the shaft 
and may be moved 
lengthwise of the 
shaft by means of 
the gear change lever 
infront. Thesecond 
shaft carries the 
bank of gears into 
any one of which the 
tumbler gear may FIG. 9. 
mesh to cut different 

















DETAILS OF GEAR 
SHIFT LEVER, 
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pitches, and the third shaft carries the clutch gears that 
provide for the major changes; operated by the lever at 
the top of the box. This shaft connects directly with the 
leadscrew. Figs. 6 and 7 show rear and front views 
respectively of a standard gear box mounted upon a 
special stand for demonstration purposes. 

The jig seen in Fig. 5 is reversible, so that both ends 
of a gear box may be finished at one setup, and slip 
bushings are provided for drills, rose-reamers, finish- 
ing reamers, counterbores, and facing cutters. The bolt 
that may be seen in the box in this picture is not a 
part of the jig, but is put in to act as a jackscrew to 
support the upper wing of the casting when the drills 
are at work. It is taken out before the reaming is done. 

The machine used for most of the jig drilling is a 
standard radial drilling machine, on which special 
provision has been made for tying the outer end of the 
arm to the table to avoid the tendency to throw the tools 
out of line by reason of the deflection of the arm. The 
radius casting A is bolted to the table and the long 
T-head bolt B passes through the boss of an auxiliary 
saddle clamped to the arm of the machine. Locknuts 
upon this bolt above the saddle take the upward thrust 
caused by the drills. 

A view of the double-geared head lathe is shown in 
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FIG. 10 TOOLS FOR MACHINING THE APRON 


Fig. 8. With the levers in the position indicated, the 
back-gears are out of service and the drive is direct 
from the cone to the spindle through the cone-locking- 
bolt in the main gear. By throwing the lever A for- 
ward the back-gears are brought into action. 

The place of the usual large gear on the back-gear 
quill is taken by a double gear that is splined to the 
quill; being free to move endwise of the quill. There 
are two gears of different diameters on the small end 
of the cone, into either of which the double gear may 
be made to mesh by sliding it lengthwise of the quill. 
This movement is accomplished by means of the lever B. 

There are but three parts to the shift lever. In Fig. 9 
part A is a yoke, the opening in which encloses the rim 
of the larger one of the double gears, allowing the gear 
to turn freely within it but without shake sideways. 
This yoke, in turn, fits the larger yoke B, being held 
from falling out by the tongue and groove, but free to 
turn within it. As the yoke B is more than half of a 
circle the part A cannot come out unless the opening 
in the latter is so turned as to coincide with the opening 
in part B. As the gear itself prevents the part A from 
turning when all the parts are assembled, part A is, 
perforce, obliged to remain in its allotted place, turn- 
ing only enough to permit a slight rotative movement 
of part B when the lever is moved from side to side. 
The device is very simple and effective. The stud and 








52 AMERICAN 





the lever C complete 
the assembly and the 
whole is held in place 
by the gear cover. 
It can be assembled 
or taken apart with- 
out tools when the 
gear cover is re- 
moved. At D the pig. 11. LOCATING GIBS AND 
various parts are APRON ON SADDLE 
shown assembled. 
Fig. 10 shows a jig 
for locating the holes 
in the apron of the 
carriage. This is a 
difficult part to make 
interchangeable, in- 
asmuch as there are 
thirteen holes (irre- 
spective of the holes 
for the bolts that at- 
tach the apron tothe 
saddle) all of which 
are interdependent 
both in the horizontal and the vertical plane. Jigs for 
locating the apron and the gibs on the saddle are shown 
in Fig. 11. Any mechanic that has tackled the job of 
replacing the nut upon the cross- 

feed screw or the compound y 
screw of a lathe will appreciate 
the difficulty of getting them to 
work freely without undue back- 
lash, even when they are drilled 
and tapped in place upon the 
identical slide with which they 
are to be used. In this lathe 
these parts are made interchange- 
able so that a new nut may be 
put in place of one that has be- 
come worn or broken without 
any fitting being necessary. 

The jig for doing this work is 
shown in Fig. 12. In its main 
features it is like a section of the 
saddle with a carefully finished & 
dovetail upon which the cross- 
slide fits, and is mortised into 
the face of a special angle plate 
which holds it truly vertical un- 
der the drill press. As the nuts are expected to inter- 
change freely between one cross-slide and another, the 
locating of the nut in the casting is of first importance. 
The jig by means of which the locating hole is drilled, 
reamed, and counterbored is shown in Fig. 13. The 
locating point of the jig, as in all the others used in this 
connection, is that side of the dovetail] that bears directly 
against the corresponding side of the saddle. Though 
variation is not expected or tolerated in these parts, if 
by any chance variation should exist it would be taken 
care of by the taper gib by which the work is held to the 
jig in subsequent operations. 

After the nut is in place in the cross-slide, the latter 
is placed in position on the jig as shown in Fig. 14; 
the loose piece A, Fig. 12, coming out to allow the nut 
to clear. The cross-slide is then clamped to the jig 
by means of the taper gib inserted on the other side of 
the dovetail and the loose piece A reinserted. Part A 
is made a very close fit in the jig and is, in effect, the 

















FIG. 12. JIG FOR DRILLING AND 
TAPPING CROSSFEED NUT 














FIG. 13. 
JIG TO LOCATE NUT 
IN CROSS-SLIDE 

















FIG. 14. 
DRILLING THE NUT 
FOR THE COMPOUND 

SLIDE 
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guide bushing that locates the holes. As shown in 
‘Fig. 12 it is partly withdrawn for the purpose of show- 
ing the construction. 

The nut for the compound slide is located, drilled and 
tapped in similar jigs; all being a part of the sam: 
general series and operated in the same manner. Fig. 
15 shows the jig for locating the nut; Fig. 16, for 
drilling and tapping the nut; and Fig. 17, for drilling, 
counterboring, and tapping the compound slide for the 
bushing that carries the compound screw. Fig. 18 
shows the set up for drilling, reaming, counterboring 
and tapping the hole in the saddle for the sleeve that 
carries the crossfeed screw. 

The leadscrew nut in the apron of a lathe is a detail 
that calls for careful and accurate work- : 
manship, for it must be in exact align- 
ment with the bearings of the leadscrew 
so that it will not cramp the screw when 
the carriage is brought near to either 
end of its travel. It must open and close 

















FIG. 15. 
freely, and when closed, must bear per- LOCATING 
fectly upon the screw. Inattention to NUT FOR 
these details will cause the lathe to cut va” 


an imperfect thread, a fatal defect in a 
modern high-class engine lathe. The leadscrew nut of a 
Flather lathe is cast from hard babbitt in a shell of cast 
iron. The casting is done in a jig, and though the nut 
is cast to form it is not cast to size, 
but enough metal is allowed so that 
the threads can be cut to size on the 
lathe itself. In Fig. 19 are shown 
the tools used and the manner of 
using them. 

The bridge A is fitted to the shears 
of the lathe bed in the same way that 
the saddle of a carriage would be 
fitted, and, in place of the apron, 
carries a bracket which supports a 
guide bushing, the center line of 
which coincides with the position to 
be occupied by the leadscrew. The 
rear bearing bracket for the lead- 
screw has already been fitted to the 
lathe and when the bridge is moved 
as far to the right as this bracket 
will allow, the plug B must pass 











FiG, 16. 
DRILLING THE 
NUT IN THE 
CROSS-SLIDE 











through both bracket and bushing ae. Fa 
without binding. The placing of the TAPPING FOR 


SLEEVE OF COM- 


jig in position thus constitutes a 
Jig p POUND SCREW 


check upon the work that has previ- 
ously been done upon the lathe bed, for difficulty in 
entering the plug would show faulty alignment. 

After the alignment test 





the bridge is moved to the 
left a distance equal to the 
length, between bearings, of 
the extension tap-holder C 
which rests in the rear lead- 
screw bearing and the guide 
bushing in the jig. The jig 
thus supports the tap close 
to the cut, and as there is 
but very little material to 
remove, and that of a com- 
paratively soft nature, the 
resulting nut is in exact 
alignment with the center- 
line of the screw. 









FIG. 18. JIG AND TOOLS 

FOR DRILLING, COUN- 

TERBORING AND TAP- 

PING THE SADDLE FOR 

SLEEVE OF CROSSFEED 
SCREW 
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FIG. 19. RETAPPING THE LEADSCREW NUT 

Practically all modern lathes have micrometer dials 
on crossfeed and compound screws, and the Flather is 
not an exception. Though hardly to be considered 
under the general heading of tools, jigs and fixtures, 
the little graduating machine shown in Figs. 20 and 21 
is of considerable interest. 

The work to be graduated is placed on the upper end 
of the vertical spindle A, Fig. 20, and is held by a nut. 

















MACHINE. 
SHOWING CAM MOVEMENT 


VIEW OF 


FRONT GRADUATING 


REAR VIEW . 


FIG. 20. 
FIG. 21. 


There is also a spline for locating it, but a spline is a 
necessary part of a micrometer dial anyway; it is not 
required by the machine. The work spindle is turned 
by a worm and wheel located at B, the worm being 
actuated by the ratchet and pawl movement at C. The 
number of lines to the circle at the end of the work 
spindle is thus a resultant of the number of teeth on 
the ratchet; and the ratchet can easily be changed. 

The ram D has a vertical movement derived through 
rack and pinion from the rocker at E, Fig. 21; and this 
movement is variable by changing the position of the 
stud in the rocker. Motion is transmitted through the 
rod F from the five-lobed face-cam G. The rock lever H 
has no function other than to support the outer end of 
the connecting rod against the downward thrust of the 
cam. One lobe of the cam is somewhat higher than the 
ither four so that every fifth mark on the work is 
longer than the rest. The upper end of the ram D is 
fitted with a diminutive clapper-box that will hold any 
kind of a tool that is suitable to the work. The saddle 
tarrying the work spindle is adjustable to and from the 
tam so that work of widely varying diameters may be 
accommodated. The worm is splined to its shaft and 
works between shoulders in the housing of the worm- 
wheel so that it requires no attention when making 
adjustments for diameter. 

The machine, which is hardly larger than a good 
sized sewing machine, is turned by hand, and as all 
parts are positively geared together and there are no 
movements to make except to put on the work and turn 
the crank, the job is an excellent one for an inexperi- 
enced boy. There are no mistakes that he can make. 
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The Only Bolt Works in India 


By B. H. DESEBROCK 

Manager Machine Tool Sales, Pawling & Harnischfeger Co. 

On page 904, Vol. 54, of the American Machinist is an 
article on the Bengal Bridge & Bolt Co., owned by 
Bannerjee Brothers of Calcutta, India, as being the 
only nut and bolt works in India. The statement con- 
tained in the article is not correct; and for your infor- 
mation we give you data on modern bolt and nut works 
erected in India during the last year. 

In November, 1919, a company was formed, called the 
Indian Industrial Corporation, Ltd., of which the 
Soparivalla Brothers, wealthy grain exporters of 
Karachi, and Visham Narsi, the head of the Cutch 
Community in India, were the owners. The company 
has a capital of five lakhs of rupees, and in December, 
1919, placed an order for a comp'ete bolt and nut works, 
together with a large reclaiming mill. 


MODERN PLANTS AND EQUIPMENT 


The buildings, completed last November, are of rein- 
forced concrete and are two in number, 100 ft. long 
by 40 ft. wide, each containing the most modern 
machinery of its kind in India. The reclaiming mill, 
bolt-heading machines and nut-making machines were 
purchased from the Ajax Manufacturing Co. of Cleve- 
land, Ohio. The bolt-threading machines were manu- 
factured by the Greenfield Tap & Die Corporation, 
Greenfield, Mass., the tapping machines for nuts by the 
Weigel Drill Co. of Peru, Ind., the lathes by the South 
Bend Manufacturing Co., South Bend, Ind., the pumps 
and boxing machinery by the C. H. & E. Mfg. Co., of 
Milwaukee, Wis., the forges by the Buffalo Forge Co., 
Buffalo, N. Y., and the double-door heating furnaces 
with oil-burning attachments were furnished by the W. 
S. Rockwell Co. of New York, N. Y. 

The power for the entire nut and bolt-making plant 
is furnished by a 2-cylinder kerosene engine of 40-hp. 
manufactured by the Cook Motor Co. of Delaware, Ohio. 
The reclaiming mill is driven by a 100-hp. electric 
motor, the current for which is supplied by the 
Karachi Electric Supply Corporation. The works are 
situated in the Théle Produce Yard and the grounds 
leased for a period of 50 years from the Karachi Port 
Trust. A special road was built by the Trust to the 
plant. It is worth while for anybody visiting Karachi 
to see this plant, because the design of the buildings is 
unique. 


Woop ScREWs ALSO MADE 


It may be well to add that the first wood-screw 
manufacturing plant in India, Burma, and Ceylon is 
now being erected in Calcutta, the machinery having 
been delivered in February. The plant, which contains 
about 38 machines, has a daily output of 500 gross of 
commercial sizes of steel wood-screws. The machinery 
was supplied by the Asa S. Cook Co., Hartford, Conn. 

Negotiations are under way at the present moment to 
place two more large screw plants in India for the same 
interests, one in Bombay and one in Madras, the output 
of the former to be 2,000 gross per day and of the latter 
1,000 gross per day. 

Mr. Moon, who has spent much time in India and who 
had entire charge of the designing, equipping and erect- 
ing of both of the plants just built, furnished the in- 
formation for this article. He is in America at this 
time working on plans for other plants in India. 
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Roller Tools For Finishing Axle Journals 


Roller Tool Used to Put Finish on Car and Locomotive Axles—Details of 
Construction and Method of Use 


By J. V. HUNTER 


by a rolling process in the lathe after a truing cut 
has been made on the bearing. The finish produced 
is glassy smooth and indicates a densely compact skin- 
coat on the surface. What may be accomplished in the 


[: LOCOMOTIVE shops axle journals are finished 

















EARLY TYPES OF ROLLER-TOOLS FOR AXLE 
JOURNALS 


development of a roller-type of tool to do this work 
satisfactorily is shown by the different designs of tools 
that have been made in the Beech Grove shops of the 
Big Four Railroad Co., Indianapolis, Ind. These de- 
signs have been evolved in three successive steps as 
each of the preceding models showed its weak points in 
service. The tool now in use is proving highly satis- 
factory and the shop has standardized on this design. 

The original tool made for rolling axle journals is 
shown at A, Fig. 1. It has a forged steel shank B, 
drilled for the hollow pin C on which the roller D ro- 
tates. The pin has a large head to hold the roller and 
is held in the shank by the nut E. The side thrust of 
the roller is taken by a bronze washer F. A grease cup 
on the end of the pin is used to force lubricant into the 
bearing. 

This tool did not stand up in service. The side-twist 
was so severe that the pin was soon worn out and the 
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FIG. 1 

















LATEST TYPE OF TOOL WITH ROLLER AND 
BALL BEARINGS 


FIG. 2. 


thrust washer cut to pieces. No amount of lubricant 
forced to the bearing would prevent it from quickly 
over-heating. 


The tool shown at G, Fig. 1 is the second design 
made with a view to overcoming the handicaps caused 
by the side-twist of the roller. In this tool the side- 
bearing shoulder was greatly enlarged, more than 
trebling the bearing surface. The shank was forged 
and finished with the enlarged head H so as to furnish 
means of distributing the side bearing pressure and a 
bronze washer between hardened steel plates was pro- 
vided for thrust bearing. However, the pin used in the 
second tool is similar to that used in the first, the only 
change being to somewhat enlarge its diameter. The 
same means of lubrication were provided. 

The second tool showed practically the same difficul- 
ties of operation that were ‘encountered with the first. 
The thrusts were not distributed over sufficient area to 
prevent the surfaces from quickly overheating and cut- 
ting. 

The third design of tool, shown in Fig. 2, has proved 
remarkably serviceable and has been adopted as the 
final approved form. The shank has an enlarged head 
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LATEST 


DETAILS OF CONSTRUCTION OF 


FIG. 3. 

TYPE OF TOOL 
and the design of the bearings is entirely different; a 
roller bearing is used for the radial load and two ball 
thrust bearings, one on each side of the roller, are used 
to carry the side-thrust load. 

The construction of the tool is shown in detail in 
Fig. 3. The journal roller is made with a sleeve instead 
of being a plain disk and permits the use of longer 
rollers for the radial load. As the side-thrust has been 
found to be against the side of the pin head as well as 
against the tool shank, ball thrust bearings have been 
inserted in both locations. Both ball bearing retainers 
were made in the shop from brass disks drilled for *-in. 
balls, the larger for forty-eight and the smaller for 
forty balls. Hardened tool steel washers are used for 
thrust plates outside the ball thrust collars. As the 
roller is hardened tool steel, it is capable of taking the 
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ROLLER TOOL IN OPERATION 


FIG. 4. 


wear from the bails on its own surfaces. The pin is 
drilled so that lubricating grease can be forced into 
the roller bearing, from which point it naturally flows 
to both of the ball thrust-bearings. 

That the bearing difficulties have apparently been 
effectually solved was shown by an examination of a 
tool after it had been in service for some time. The 
tool then showed no trace of heating and was producing 
a very satisfactory finish on the journals of a heavy 
driving wheel axle. 


TOOL IN OPERATION 


The latest type of tool is shown in operation in Fig. 4, 
being held in the tool post in the same manner as a reg- 
ular turning tool. In this case the operation was started 
at the whee! hub and the tool is shown feeding toward 
the center of the axle. The feed maintained for the 
rolling operation is exactly the same as that used on the 
final turning cut; approximately « in. The operator 
stated that only a very gentle pressure need be applied 
by the cross-slide screw in order to have the tool pro- 
duce a good finish. He also said that unsatisfactory 
results could often be accounted for as having been 
caused by too great pressure on the work. The surface 
of the journal should be kept covered with a liberal 
coating of machine oil during the rolling operation, as 
the oil aids in obtaining a high finish. The roller-tool 
can be passed over the bearing several times if required, 
or until the marks left from turning have been entirely 
eliminated. 


Unemployment Scores 


Abstract from paper presented by Morris L. Cooke at the Cleve- 
land mee*ing of the Taylor Society May 21, 1921. 


That unemployment is not only an important factor 
in manufacturing costs, but is also an unnecessary 
economic waste of the first magnitude, was brought out 
by Morris L. Cooke, of Philadelphia, in a paper read 
before the recent meeting of the Taylor Society, in 
Cleveland. Mr. Cooke’s paper is not a_ theoretical 
discussion; he cites facts and figures concerning the 
various phases of unemployment and practically demon- 
strates that the responsibility for higher costs, poorer 
workmanship and dissatisfaction among the workers 
rests with those employers who are incapable of manag- 
ing so as to keep their workers busy the year round. 
The following are excerpts from Mr. Cooke’s paper: 

“The maximum relief from the evils attendant upon 
unemployment will come about through a localization 
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of the problem within the individual manufacturing 
plant. 

“The time seems to have arrived when we must pull 
our discussion of unemployment down out of the skies 
of speculative thought and interpret it in terms of 
actual everyday shop practice. 

“My own impression is that the total of ‘Unemploy- 
ment without Employment’; i.e., the unemployment of 
what may be called jobless men, represents a relatively 
small percentage of the total. In some industries and 
especially in good times, it may easily represent an 
almost negligible part of the total unemployment. If 
this assumption proves even relatively near the truth, 
it will pay us to devote our most painstaking atten- 
tion to the unemployment of men and women who can, 
very broadly speaking, be said to have jobs. 

“And, of course, if we can assume that, let us say, 
90 per cent of all the employment in the world is that 
suffered or enjoyed by those ‘with jobs,’ we have 
localized the responsibility in the first instance at least 
within the scope of the individual plant. And every 
employer is cited at the bar of public opinion to show 
cause why he is not guilty of contributory negligence 
in adding to the sum total of unemployment. In other 
words, the burden of proof is on every employer who 
lays any claim to industrial leadership to show that 
he has availed himself of every possible device for pro- 
viding steady employment. 

“But self-interest will more and more move manufac- 
turers to undertake the detailed study of the unemploy- 
ment problem as it becomes recognized that general 
industrial effectiveness, and more especially low costs, 
are altogether inconsistent with intermittency of em- 
ployment. 

“It is the testimony of the best managers the world 
over that as we learn to carry on a given class of work 
in better fashion the percentage of the skilled workers 
increases. In fact there is an abundance of evidence 
supporting the theory that when industry becomes truly 
scientific there will be no place for the unskilled. Hence 
we can safely conc'ude that the better the management 
the greater will be the financial sacrifice necessarily 
associated with lay-offs and dismissals. 

“I believe we have now arrived at the time when the 
manufacturers who are to be the most prosperous in 
the long run will definitely decide on the size of the 
force required and hold to it. In almost every case this 
will mean a force smaller than the one now employed. 
Better methods and a decision to give steady employ- 
ment to those employed almost invariably means an 
ultimate reduction in the normal force. Every effort 
should be made to effect this gradual’y through normal 
separations and not by ‘firing’ anybody. There is 
nothing here to preclude growth but it should be growth 
considered in the light of a steady, long-time demand 
for service. 

“Another idea which while not current nevertheless 
appears to be inherent in effective manufacturing, sug- 
gests that idleness on the part of piece workers has as 
decided an effect on costs as idleness anywhere else. 
The employer does not appear to pay in any way for 
this type of idleness simply because he does not pay in 
direct wages. But he pays in unnecessarily high piece 
rates and in other more indirect ways. In an economic 
sense all idleness during predetermined hours of work 
is waste. Important as it is from a manufacturing 
standpoint to keep machines busy it is much more so 
to keep the workers busy.” 
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Axles for Airplane Landing Gear 


Large Airplanes Require Substantial Construction to Stand Shock of Landing— 
Alloy-Steel Tubing and Fittings Are Carefully Brazed and Soldered 


SPECIAL CORRESPONDENCE 


E DO not always appreciate the development 
which is taking place in airplane construction 


unless some of the essential details are brought 

















FIG. 1. THE AXLE IN POSITION 


to our attention. In the increasing size and weight of 
planes it is very necessary to pay particular attention 
to the landing gear, as the stresses imposed by the 














FIG. 2. ONE OF THE COMPLETED AXLES 


landing of a heavy weight at high speed are consider- 
able. Compared with the early planes which were of 
fairly light construction, the axles of the landing gear 





FIG. 3. THE INSPECTION DEPARTMENT 





of a Martin twin-motored mail bombing plané seem 
extremely heavy, but experience has proved this to be 
necessary in order to secure the reliability which is so 
necessary both for the safety of the pilot and the con- 
tinuity of the service. 

In Fig. 1 is shown a front view of one of these double 
motored bombing planes, the axles of the landing gear 
being shown at A and B. This is shown in further 
detail in Fig. 2, while Fig. 3 shows one of the axles 
being inspected after completion. This view shows the 
wheel end at A supported in a horizontal position by 
V-blocks, while the angle of the other end is being 
determined by the bevel protractor at B. It also shows 
further inspection operation on other parts. 

Details of the axle are shown in Fig. 4, which is worth 
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FIG. 4. DETAILS OF THE CONSTRUCTION OF THE AXLE 
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FIG. 5. HOW THE AXLE IS STREAMLINED 


studying for a number of reasons. The axle consists 
primarily of a bent tube, as shown, and joined to a 
somewhat lighter tube which connects to the lower 
corner of the fuselage, as can be seen in Fig. 1. Fig. 4 
gives the general dimensions and also shows the number 
of points to be brazed and soldered, as well as the rivets 
used to hold the various parts in position. The finished 
weight of each axle is 60 lb. 10 oz., which gives some 
idea of its substantial character. 

In both Figs. 3 and 4 are what appear to be pins 
through the axle tube. These, however, are metal strips 
on the outside for fastening the stream lining of the 
angular or “strut” portion of the axle. The shape of 
this steam lining is shown in Fig. 5, which also shows 
how the sheet metal is held in place by curling the 
clips as indicated in the cross-section view. The stream 
lining adds but 22 Ib. to each axle and greatly reduces 
the air resistance as the plane flies at high speed. 
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XVIII. 


ANUFACTURERS commonly look toward a 
M figure representing the total cost of their prod- 

uct as the goal of cost finding. I have tried 
te make clear throughout these articles that nowadays 
that figure is comparatively unimportant, that it is 
purely historical, of some value in estimating future 
work, no doubt, but secondary to other ends which the 
cost system can be made to serve. 

It is of little present value for the manufacturer to 
know when a job is done that it has cost him 
$4,190.27-3/7 as against the selling price of $4,000 
which he quoted. It is much more important for him 
to know as work progresses that the cost is running 
too high, and why. That gives him control of the 
manufacturing operations in time to remedy inefficient 
methods, so that the final cost figure will be a pleasant 
one. 


THE FINAL COST FIGURE 


From the start of this series, we have been working 
toward the final cost figure; accumulating the amount 
of labor and material going into each part; building 
up the overhead expense, and devising a method by 
which the expense can be charged into each item of 
the product in the proper amount; and tying the cost 
figures into the general books so that there will be 
numerous checks on the accuracy of the costs. The 
methods for accomplishing these results have been 
so chosen as to give a constant and close control of 
manufacturing and to notify the executive if his costs 
are running too high. 
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Gathering the Final Costs 


Finding of Total Cost Figures Only One Function of Cost-Accounting — Various Forms for Collecting 
Final Cost Items — The Ledger Accounts 


Specifically, we have now developed figures to show: 
(1) The material chargeable to each part; (2) The 
direct labor chargeable to each part; (3) The propor- 
tion of overhead to be charged. 

In order to determine the total or final cost of a 
part, we have only to gather these figures. The labor 
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FIG. 86. OPERATION COST CARD 


has been recorded on the service cards; the material on 
the requisitions; and the normal expense rates have 
been developed and deviations frora them shown on 
the expense analysis. 

The direct labor cost may be gathered (1) by opera- 
tion, or (2) by departments. The first method is pre- 
ferable as it gives closer control, and shows more 
accurately the shop efficiency. Exceedingly inefficient 
manufacturing may be buried from sight indefinitely 
if the direct labor for an entire department is reported. 
For example, the departmental labor may be less than 
expected—thus making the executive feel falsely secure 
—although this result may be produced, not by skillful 
management of the whole department, but by having 
an extremely dexterous workman on one operation 
whose low labor cost offsets the high cost of a poor 
workman in the same department. If the labor is 
reported by operations, the true conditions become at 
once apparent and steps can be taken to correct the 
inefficiency. This is another instance where good judg- 
ment must determine the degree of detail with which 
costs are gathered. In some phases of cost finding, it 


is possible to spend a great deal of money going into 
detail which brings no return. 


In this case, however, 
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tioned that the productive serv- 
ice cards, when an operation is completed, are sent to 
the central cost department. 
sorted, first to part number and then to operation num- 
ber, and are so filed until the end of the month. 
file, there is a card for each operation on each part, with 
a master card set up either by part.or order number. 
Here it becomes necessary to decide for each shop 
whether the costs shall be gathered by parts or by 
If the shop is largely on job work, where a 
given part may go through only a few times in a year, 
it is ordinarily best to gather costs by orders; that is, 
It is only in the repetitive shop where certain 
parts are made in considerable quantities, that good 
use can be made of part costs by operations. 
tive work, the cost man can watch his costs month 
by month, and if the time taken per piece, or the aver- 
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if by operations, the form shown in Fig. 86 is recom- 


mended. 


At the end of the month, the service cards for each 
operation on each part are totalled and the results 
posted to whichever of these two forms it is decided to 


use, 


From these cards it is easy to calculate the aver- 


age labor cost per piece for that operation for the 


month. 


It is now possible to check again the accuracy of 


our cost 


Ss. 


This is done by totalling the productive 


labor posted to the cards, shown in Fig. 85 or Fig. 86, 
This total should be the same as 
the amount of productive labor which has been trans- 
ferred from the payroll account to the goods in rrocess 


during the month. 


account. 


The service cards from the toolroom are kept in a 
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record that we secure the dis- 
tribution of the toolroom labor 
charge. 

A glance at the cards shown 
in Figs. 85 and 86 will show 
that we have entered not only 
the labor cost, but the number 
of machine hours required by 
the piece. This is needed for 
the next step, which consists 
of gathering the three ele- 
ments of cost on the parts cost 
card, Fig. 87, as set up for 
each month. To this card we 
post, under the correct depart- 
ments, the labor cost per piece 
and the machine hours used 
per piece. The total of the 
labor charges for all depart- 
ments gives the labor cost for 


separate file arranged according to the departments a single piece. We determine the charge for expense by 
which have used the toolroom service. It is from this totalling the machine hours shown for each department 





FIG. 90. PARTS LIST USED IN COST-FINDING 
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FIG. 91. LEDGER ACCOUNTS WITH SALES ENTRIES RECORDED 
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and extending them by the standard hour rate for its 
department. The next step is to determine the total 
value of the material which has been requisitioned for 
this part during the month, and dividing the total by the 
number of parts requisitioned. This gives an average 
price per piece for material. In the lower right-hand 
corner of the parts cost card, the cost of labor, expense 
and material per part is shown and the total cost, in this 
case, $25.8309 is arrived at as the total cost for a single 
piece. Multiplying this figure by the number of parts 
finished, which is 20, we get a cost for the total number 
of these parts which have been finisled during the 
month, of $516,618. 


THE UNIT COST 


This method of gathering parts costs is best adapted 
to shops which are producing the same parts over and 
over, and where, therefore, it is important to develop 
the unit cost and from that find the total cost for all 
parts made in a month. 

The form shown in Fig. 88 can be used to some- 
what better advantage in shops which operate more 
along jobbing lines. Here it is important to know the 
total cost of all of one kind of part made on an order, 
rather than the unit cost. So on this card we gather 
the cost of all of the parts of a single kind made on 
one order, and if wanted, divide this total by the num- 
ber made to get the unit cost. 


CHARGING OUT MATERIAL 


In Part XV, we described the method of charging out 
material on the “exhaustion of lot” basis. The same 
method is used in charging out finished parts, as they 
are needed for assembly, into the completed product. 
To simplify charging out on this basis, a special form 
of inventory card, similar to that shown in Fig. 89 
is needed. On this card is shown the month, the order 
number, quantity made during the month, the labor 
material and expense per piece on that order, and the 
total money value. Provision is made to show the 
amount withdrawn from stock and a balance figure to 
show how many pieces are still left in stock. This 
makes it simple to charge out the finished parts at their 
correct price. In the jobbing shop it is not likely that 
finished parts will be carried in stock. The form shown 
in Fig. 89 is therefore dispensed with and the parts 
order cost card, shown in Fig. 88, is used for the same 
purpose. 

We are now ready to build up the final assembly 
costs. Rather than multiply the number of forms 
needed for conducting a company’s business, we prefer 
to use 2 single form for several purposes when that 
is possible. For example, in building up the assembly 
costs, we use a copy of the parts list, which has its 
original use in the planning of production. The form 
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was shown and described in Part IV. In order to 
illustrate its use in cost-finding, it is reproduced here- 
with in Fig. 90 with the proper cost figures entered 
thereon. 

The four columns which were in black in the original 
parts list appear in white after the form has been 
photographed. These columns are headed “labor,” 
“material,” “expense” and “total.” The items of cost 
are entered in these four columns from the finished 
parts inventory card or the parts order cost card, ex- 
tended by the number of parts that are required in 
the assembly. The totals of each of these columns 
will give us the material, labor and expense cost for 
all of the parts in the assembly, but do not include 
the cost of assembling them. However, we have in 
the cost department a parts operation card for the 
assembling operation, showing the labor and expense. 
Adding this to the total cost of the parts, we get the 
total manufacturing cost of an assembly. 


TOTAL Cost OF ASSEMBLY SOLD 


To this can be added the proper percentage of seil- 
ing expense, thus getting the total cost of the assembly 
sold. Usually, however, the selling expense is not so 
simple a matter. The more approved methods of build- 
ing it up will be treated at greater length in the next 
article. 

Our next step is to apply these manufacturing costs 
to the sales which we have made during the month, 
so that we may later develop our manufacturing profit 
and loss statement. The cost department is furnished 
with a copy of each invoice for goods sold, showing 
the order number and type of assembly. By referring 
to the files of completed costs, the cost department 
allocates to each invoice the manufacturing costs of 
the items covered by it. , 


THE MANUFACTURING PROFIT AND LOSS 


If it is desired to know the profit and loss by lines, 
the invoices are sorted into classes of product and their 
sales price and cost totalled. The difference between 
the two amounts, as shown by the invoices, is the manu- 
facturing profit or loss. 

The following journal entries are needed in order 
to carry the cost of sales for the month and the value 
of sales for the month to the ledger. 


TOURNAL ENTRIES 


Dr. Cr. 
Accounts receivable $350,197.50 
Sales s $350,197.50 
Cost of sales 229,171.30 
Goods finished and in process 229,171.30 


In figure 91 are shown the ledger accounts as they 
appear when these entries have been made. As in pre- 
vious articles this step has been taken to show the ap- 
pearance of the books at this point in the work. 
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Drill Jig Design Concluded—Roll-Over Jigs—Trunnion Jigs—Double Trunnion Jig—A Difficult Driliing 
Problem—tTrunnion Jig Used Progressively 


sides and it may be of such a size that the jig 
cannot be handled easily. The conditions may 
not warrant the use of an indexing or trunnion jig and 
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A sae of work may require drilling from several 











DESIGNS FOR ROLL-OVERS 


FIG. 101. 


yet the production required may make it necessary to 
design a fixture that can be operated conveniently 
and rapidly. When a jig approaches a size 8 or 10 
in. square and it is necessary to drill holes from 
several sides it is often desirable to make provision 
for rolling over so that the operator will not, be obliged 
to lift the jig or drop it on each side in succession. 
Several methods of applying “roll-overs” are shown in 
Fig. 101. A is a cast form which is made as a part 
of the jig itself, the corners B and C being rounded 
to permit rolling the jig over on either of these sides. 
A flat portion is provided at C to assist in loading so 
that the jig will not be wobbling from side to side 
when the piece is being locked in pvusition. 

D shows a roll-over of practically the same form 
except that it is made as a separate piece which can be 
applied to the jig body by means of screws EF. A 
third form, shown at F, is probably the most useful 
and cheapest of all the varieties illustrated. It is made 
from a steel strip bent to the shape shown and screwed 
to the body of the jig by means of two or more screws 
G. There is very little to be said in regard to the 
design of roll-overs and the illustrations given are 
sufficient to cover practically all cases. The points 
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which should be borne in mind are that the roll-over 
must be so constructed that it will operate easily and 
at the same time not interfere with any extensions or 
lugs on the jig or interfere with loading in any way. 

In Fig. 102 is shown an outline example of a roll- 
over jig of simple construction embodying the prin- 
ciples just mentioned. The work A is located on a 
central stud B and by a nut and C-washer C. The 
requirements of the work are that it must be drilled 
from the direction indicated by the two arrows. The 
bushings are shown at D, E, F and G. When being 
loaded the jig rests on the table on the flat portions H 
and K. It will be seen that it can be readily rolled 
over on the curved surfaces L and M. 


DESIGN OF TRUNNION JIGS 


The tool designer should now have a very good idea 
of jig construction so that he should be able to decide 
when a trunnion or indexing jig is necessary. We will 
give here a word of caution in regard to the con- 
sideration of the machine capacity on which the trun- 
nion jig is to be used. Be sure to select a machine 
of sufficient size so that there will be no difficulty in 
indexing the jig. Another matter which should be 
thought of is the balance of the trunnion when it is 
loaded. In all cases 
the pivot points on 
which the jig swings 
should be approxi- 
mately at the center 
of gravity of the 
cradle when it has 
been loaded with the 
work. This brings 
up another point 
which should be 
taken into consider- 
ation, namely, the 
material from which 
the work is made. FIG. 102. 
For example, large 
castings may be made of a light metal, such as alumi- 
num, or a heavy metal, such as cast-iron. 

In the design of very large trunnion jigs gearing 
is occasionally used to revolve the work. The gearing 








ROLL-OVER JIG 








62 AMERICAN 


is operated by means of a crank which may be either 
fastened permanently to the fixture or made so that it 
can be slipped off when not in use. The placing of the 
work in the jig is an important point that should not 
be neglected and every provision should be made so that 
the operator can load the work without a great amount 
of difficulty. 


—_— 









































« 
el | 
“ss IIIT TIT tA ttt 77 sta ad 
Yi 7 Abd // MLA 


L 
UNUSUAL TYPE OF TRUNNION JIG 





z 


FIG, 105 










MACHINIST Vol. 55, No. 2 

There are several well-defined types of trunnion jigs 
as follows: Open or cradle type, in which the work is 
loaded into a receiving cradle and clamped in place, 
after which the jig is indexed so that the work can 
be drilled from the opposite side; closed or box type, 
in which the work is drilled from several sides in 
succession; the double trunnion type, a rather common 
form, built when it is desired to revolve the work in 
two directions in order to drill it from the ends as 
well as from the sides. 


DETAILS OF TRUNNIONS 


In Fig. 103 are shown some details of trunnions in 
common use. Form A is a simple type having two 
trunnion bearings at B and C, the base and the two 
trunnion bearings being cast in one piece. This type 
is used where removable plugs act as shafts on which 
the jig swings. In rare cases the shaft may extend 
through both holes. The use of this form is limited 
by the nature of the work and it possesses some dis- 
advantages in that it must be replaced entirely in case 
any part of it should be broken. It can be used some- 
times to advantage where a cheap method of construc- 
tion is desired. The holes at B and C can be rebored 
and supplied with bushings when they become worn; 
or they may be supplied with bushings in the shaft 
base which would improve the construction somewhat. 

The bearing shown at D is a common form with 
a cap E£. It may be cast iron or furnished with half 
bushings as indicated at F. The bushings may be made 
of bronze or steel or they may be babbitted. All bear- 
ings on trunnion jigs should be made of generous 
proportions with plenty of stock allowed for reboring. 

An excellent way to design trunnion bearings is 
shown at G. The general form of the bracket indicated 
can be followed in many cases. Attention is called to 
the tongue H and the groove K for aligning the two 
brackets when they are assembled on the base K. In 
proportioning a bracket of this kind it is well to make 
the thickness of the hub L not less than half the diam- 
eter of the hole M, and it is usually better to exceed 
these proportions slight'y in order to make the con- 
struction more reliable and to provide for emergency. 


TRUNNION JIG WITH CRADLE 


In Fig. 104 is shown a very good example of an open 
trunnion jig with a cradle. The work A is a large 
casting which has been previously finished on the side 
B and is to be drilled from the same side. It would be 
difficult to load the work in an upside-down position if 
a plain jig were used. We see here the reason for the 
trunnion design as it is evident that the work can be 
readily placed in the cradle and can be clamped by a 
method similar to that indicated at C. The jig cradle 
is of cast iron with an index flange at D in which the 
bushings EF and F are located. The trunnion is located 
so as to distribute the weight of the cradle and the work 
equally and thus make the indexing easy. The trun- 
nions are supported in bearings F and G, which have 
removable caps. Following the procedure shown in 
Fig. 103 the base G is grooved so that.the two brackets 
carrying the trunnions wll be in alignment. An end 
view of the bracket used is shown at H. The index pin 
K is of the removable type. It may be attached to the jig 
with a piece of closet chain. Another form of bracket 
which can sometimes be used is shown at L. This form 
is not as strong as that shown at H but for light work 
it will give satisfaction, The trunnion jig described is 
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very simple, yet of a form which is frequently used. A 
more elaborate method of indexing can be used if de- 
sired. 


TRUNNION JIG WITH A PECULIAR INDEX AND 
CLAMPING DEVICE 


The example shown in Fig. 105 is diagramatic only 
and is rather unusual in the principle of indexing and 
clamping. When drilling the work at A and B con- 












































FIG. 106. TRUNNION JIG FOR CAM DRUM. 


siderable pressure would be exerted by the drills at 
some distance from the center on which the jig is sup- 
ported and it would ordinarily require a large index 
plate to give the accuracy required. Assuming that the 
work can be drilled from two sides only, the indexing 
portion or box in which tke work is held as shown at C 
can be provided with hardened and ground parts at 
D, E, F anc G. These parts must be accurately located 
in relation to the center H. 

At one side of swinging support K, shown in detail at 
L, bears against the underside of the hardened plate D. 
On the other side the cam lever M is used. When it is 
desired to index the fixture the two levers k and m are 
thrown out of the way. After indexing support K is 
thrown up into position and the cam lever is operated by 
means of the handle 
P thus forming an 
accurate index and 
locking the entire 
mechanism securely. 
The supporting 
latches and cams 
must be of sufficient 
size to give the neces- 
sary stability to the 
structure. An exam- 
ple of a good trun- 
nion jig for a large 
cast-iron drum which 
has a series of holes 
Lalf way around the 
outside is shown in 
Fig. 106. The work 
is located by means 
of the finished hubs 
A and B, which rest 
in bearings as shown 
and are clamped by 
means of hinges and 
leaf clamps. The 
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FIG. 107. "RUNNION JIG RE- 
QUIRING A SLIDING MOVE- 
MENT WHEN INDEXING 
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work is located sidewise by being forced against the 
stop C by the thumbscrew D. 

The index part of this jig is in the form of a cradle. 
The base of the casting E supports the trunnion brack- 
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FIG. 108. PRINCIPLES OF DOUBLE TRUNNION JIG 


ets F and G, in the latter of which the index pin H is 
located. A connecting plate K carries the two bushings 
L and M. In locating the work in the jig the cradle is 
revolved about 45 deg. from the position shown which 
permits the work to be rolled into position without 
difficulty. 
TRUNNION JIGS REQUIRING A SLIGHT MOVEMENT 
WHEN INDEXING 

Fig. 107 illustrates the trouble which may be caused 
by not carefully considering the machine on which the 
work is to be produced. When indexing, the jig will 
throw the patch indicated by the dotted circle, which 
wou'd mean that it would strike the drills. The mini- 
mum height above the table to which the drill head can 
be raised is indicated at A while the clearance neces- 
sary to swing the jig is shown at B. 

One method of remedying the difficulty would be to 
provide a slide that would permit the jig to be moved 
out into the position shown by the dotted lines. Inter- 
ference might take place in some other point, for ex- 
ample on the face of the column, in which case the same 
remedy would prove efficacious. 

The diagram shown in Fig. 108 is given in order to 
illustrate the principles of a double trunnion jig and 
is not by any means intended 
to illustrate an actual work- 
ing jig of this character. 
The work can be mounted in 
the indexing member A, 
supported in trunnions at B 
and provided with a suit- 
able indexing device so that 
it can be swung around in 
the direction indicated by 
the arrows. The bracket C 
is mounted on a cradle D 
which in turn is carried by 
trunnions E and F. This 
also is provided with an in- // | 
dexing mechanism in one or j/ | 
the other of the brackets 
G or H. 

A great deal of care must ‘4 
be taken in the design of 
double trunnion jigs but be- 
fore designing it at all itis / . “= \ 
well to give a great deal of WW O) db dO 
thought as to whether or 
not it is advisable to design 
such a cumbersome mechan- 








FIG. 109. EXAMPLE OF A 
DIFFICULT DRILLING 
PROBLEM 
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ism. Generally speaking it is better to avoid using a 
device of this kind whenever possible. The princip‘es 
which have been mentioned in the general description 
of trunnion jigs can be applied with equal favor to the 
double trunnion type, but it must be remembered that 
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EJECTOR FOR A LARGE CASTING 


FIG. 


110. 


there are movements in each direction to take care of, 
and there is considerable danger of interference when 
indexing from one position to another. However, there 
are a number of double trunnion jigs in use here and 
there throughout the country which have given satis- 
faction. 


A DIFFICULT DRILLING PROBLEM 


The work shown at A in Fig. 109 is a gasoline tank 
filler flange which must be drilled with eight *-in. 
holes B. The second view indicates the accuracy re- 
quired. It is suggested that the tool designer use this 
example for practice and design, a trunnion, cradle or 
indexing jig in which the various holes can be drilled. 

It is a difficult piece of work to hand!e efficiently and 
it will serve as a very good brain stimulus to the tool 
designer. He should be able after a review of the 
various points and examples given under indexing and 
trunnion jigs to design a creditable jig for this piece 
of work. It is practically impossible to design a roll- 
over jig or a jig with feet at various angles for this 
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FIG. 111 TRUNNION JIG USED PROGRESSIVELY 


piece of work due to the close approach to each other 
of the various angles. 

A condition frequently found when locating a piece 
of work which has been previously machined is shown 
in Fig. 110. The work A is located by the outside of 
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the flange B in a locating ring C. Therefore if the 
casting is of large size, it may be difficult to remove the 
work from the ring after it has been drilled. 

In order to assist in the removal two pins D and E 
are placed opposite each other in the indexing member 
F. These two pins are acted upon by the cams G and H 
which are pinned to the shaft K. They are locked when 
in position shown at L and take the position shown at 
M when in action. 

It will be seen that if the member F is the indexing 
member it is necessary to provide a means of operating 
the ejectors from outside the swinging member. This 
is done by pinning a collar N to the end of the shaft 
and cutting a slot across this collar as shown at O. The 
pin P, controlled by the lever Q, is flatted at R so that it 
loosely fits the slot in the collar N. When the jig is 
indexed this slot and pin will come into alignment so 
that the pin can be revolved by means of the lever thus 
raising the ejector pins and forcing the work up out of 
the seat. A suitable stop such as that indicated at S 
is suggested in order that the lever may always regain 
a certain position to make the engagement of the pin 
with the slot absolute. 


TRUNNION JIG USED PROGRESSIVELY 


Let us assume that a piece of work, held in the 
trunnion jig at A in Fig. 111, is to be drilled from three 
sides in sequence. It is possible to mount the trunnion 
jig on wheels and to provide a track on which the jig 
can be rolled, so that it will come successively under the 
spindles of the three single spindle machines equipped 
with multiple heads. It may be found advisable to pro- 
vide suitable stops for the positions of the jigs. Ar- 
rangements of this kind would be made only when high 
production was desired. , 

The use of the trunnion jig for progressive machin- 
ing is very common in the modern automobile shop, 
however, for drililng cylinder and crankcase castings. 
Frequently as many as half a dozen different opera- 
tions are performed on as many machines, the jig pass- 
ing along the track from one machine to the next as the 
successive operations are performed. 





A Correction 

We are indebted to G. M. Bartlett, secretary of the 
committee on Steel Roller Chains, S. A. E., for correc- 
tions of some errors which occurred in the preliminary 
report of the Standards Committee. Mr. Bartlett’s 
letter, which is self-explanatory, follows: 

“I notice in looking over your report of the Chain 
Division of the Standards Committee, of the Society 
of Automotive Engineers, page 1,052, Vol. 54, that there 
are several errors which affect the construction of the 
proposed tooth form and cutters in a vital way, and I 
take the liberty of ealling your attention to the same. 
The errors occurred in the preliminary pamphlet of the 
S. A. E. Standards Committee, but will be corrected by 
them before further publication. 

“In column 2, line 10, the division sign (—) should 
be changed to the plus (+) sign. 

“In the same column, sixth line from the bottom, 14.1 
should be changed to 14.07. 

On page 1,053, in the formula for W, N should be 
changed to n. 


Oo 


“In the formula for xz, at the end of the article, as 


9 
should be changed to um 
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Evolution of the Split Pulley 


The Old Method of Driving the Pulley on Over the End of the Shaft—How the Invention of 
the Split Pulley Came About 


By HARRY BOTSFORD 


source of power, and the uselessness of engines 
apart from the mechanical agents that convert 
power into productiveness, is responsible for one of the 
most interesting stories of American industrial progress. 
Many of the greatest changes in power transmission 
that have taken place in the past four decades have 
occurred at Mishawaka, Indiana, and most of these in- 


T= uselessness of machines apart from their 





WALLACE H. DODGE, INVENTOR OF THE SPLIT 
WOOD PULLEY 


novations were due to Wallace H. Dodge (dead these 
many years), who was a man of vision and who worked 
out ways and means of solving some of the most diffi- 
cult problems of the age in power transmission. 

What happened back in the early “eighties” when a 
new lathe or machine arrived at a factory? Before the 
new machine could be installed there were necessary a 
number of time-taking, back-breaking operations that 
were unpleasant to every member of the organization 
involved. ‘ 

Belts must be removed, hangers taken apart, coup- 
lings parted, the main shaft must be taken down, and at 
last the new pulley must be driven by sledges into place. 
Then the process was reversed and finally the new ma- 
chine was linked up with power. The process was a 
time thief and as a rule such installations were made 
only on holidays and at night. All in all—judged from 
even the inefficient standards of that day—the whole 
operation was inefficient throughout. 

This was the situation at the time the real history 
of efficient power transmission actually begins. This 
date may be said to be July 10, 1881, when Wallace H. 
Dodge calmly watched his sawmill and machine shop 
burn to the ground as the result of lightning. It was 
his birthday, and a very unpleasant one at that. 

Dodge was a thinker, and investigation proves him 
to be one of the early conservationists, for his mill util- 





ized small odds and ends of lumber that were usually 
thrown on the scrap heap where eventually they would 
be burned. These small pieces of lumber he used effec- 
tively in the manufacture of mallets, file handles, buck- 
saws, and window screens. 

Before the debris of the small mill was cold, Dodge 
began planning a way to start business again. He went 
out and borrowed every cent he could find and started 
at once to rebuild. 

Old wooden pulleys salvaged from the ruins proved a 
great nuisance, for each pulley—true to type—would 
fit only one size of shaft and not the size of the new 
shafting. 

New pulleys were needed and the exchequer of the 
company was practically exhausted. Dodge and his sup- 
erintendent, George Phillion, discussed the problem and 
at last decided to make their own pulleys and to make 
them of wood and to split them in the middle. Momen- 
tous decision! They had the wood, the only hitch was 
how to join the two parts together again. 

With this idea in view, the first pulleys were built. 
They were made in layers of broad, flat rings, each 
ring composed of segments strongly glued together. 
Placing these rings, one on top of the other and with 
glue between layers, they formed a hollow cylinder. 

This roughed-out rim they now sawed into two semi- 
circular halves and fitted across the diameter of each 
a thick board, dovetailing it into the rim. Bringing the 
two halves together, they centered the pulley and bored 
the hole, always a little smaller than the shafting, with 
the idea of clamping the hub so terrifically tight that 
it would stick forever—or at least, so they hoped! The 
pulley was then completed by reaming out the rim, sur- 
facing the face, and finishing the whole contrivance. 
The pulley now would be ready to install on a shaft 
without taking down shaftings, hangers, belts, coup- 
lings or other pulleys. 

It was now found that the new type of pulley worked 
excellently at first but in a short time began to slip 
around the shaft. Then Dodge and Phillion tried wrap- 
ping the shaft with paper. This served only as a tem- 
porary check and rapidly disintegrated as soon as a 
few drops of oi] became absorbed by the paper. 

However, they worked stubbornly on, and finally hit 
upon the plan of separating the two flat arms about a 
quarter of an inch, all the while keeping the edges of 
the rim in contact. Then when the clamps were tight- 
ened at the hub, a good purchase would be secured; and 
the pulley would cling to the shaft like grim death. 
Working out these principles, the pulley worked effi- 
ciently. 

From a commercial point of view the manufacture of 
pulleys in the early ’80’s was highly inefficient. There 
were—and still are—forty different sizes of commer- 
cial shafting, with a range of twenty-seven hundred 
different sizes in face and diameter of what may be 
termed the common pulley. Inasmuch as any of these 
twenty-seven hundred pulleys is susceptible to forty 
different borings, it will be seen that had any mill sup- 
ply house carried a complete stock, they would have been 
forced to carry 108,000 pulleys, a!l different. Conse- 
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fact Dodge had a rather serious time 
for a number of years in marketing 
his product. As an example of the 
ultra-conservatism of those rays a 
single memorable experience in mar- 
keting may be narrated. 

In the year 1884 Dodge shipped two 
carloads of his pulleys to the great 
fair—the Cotton Centennial held at 
New Orleans. , 
Arriving there Dodge approached 








FIG. 2. PULLEY AFTER BEING SAWED IN TWO. 
DONE, PRECLUDING POSSIBILITY OF MATCHING WRONG SIDES. 
SHOWING METHOD OF FITTING ARMS TO RIM. FIG. 4. 


PULLEY SHOWING 


quently delays were always in evidence when orders for 
pulleys came in. 

Prime necessity now became the mother of a second 
vitally necessary invention, for by this time Wallace H. 
Dodge was firmly convinced that his split pulley had 
every commercial advartage over the inefficient solid 
pulley in common use, 

As his idea developed he hit upon a scheme of em- 
ploying a split bushing of wood—a simple idea as we 
think of it now, but at that time it was radically new. 

Here is how the idea worked out: Forty little sleeves 
of weod of the same diameter were turned perfectly 
round and the hole 
in each bored to a 
different size, then 
they were split. 
Meantime a stand- 
ard bore had been 
established for the 
wood split pulley, to 
which all _ pulleys 
must conform. The 
bushing was to act 
simply as a mediator 
between the pulley 
and the various sizes 
of shafting. The two 
inventions of Dodge 
and Phillion marked 
the first important 
developments in the construction of the pulley since the 
days of the pyramids, and gave evidence of the greatest 
idea in the mechanical t-ansmission of power since 
steam was first harnessed to a jackshaft. Roughly sum- 
marized it was this: instead cf 108,000 pulleys—2,700 
pulleys and ferty bushings. 

Dodge filed applications for patents on both his ideas 
and at once started manufacturing pulleys along the 
lines described. The letters patent were granted on the 
fou~*h of July, 1882. ; 

Oz=e would naturally come to the conclusion that the 
adoption of the new pulley with all of its manifest and 
indisputable features wculd be rapid, but as a matter of 
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the official in charge of Machinery 
Hall and asked for permission to at- 
tach several of his pulleys to the line 
shafting. The permission was not 
granted and the official even waxed 
sarcastic at the very thought of a pulley held to a shaft 
only by compression. In fact he as much as said that he 
doubted seriously if anyone would ever permit one of 
the pulleys to be fastened to a counter-shaft, let alone 
a line shaft. 

Dodge, however, refused to be discouraged and cir- 
culated among cotton manufacturers trying to interest 
them in his pulleys, but without any success. At last 
there came a real opportunity—putting a driving pul- 
ley on the main shaft of a unit driving a pony planer. 
The exhibitor was up against a problem—placing a solid 
pulley on the shaft would mean that his entire shafting 
would have to come down and that much valuable time 
would be lost. At this critical and psychological mo- 
ment, Dodge heard of the situation and hurried to the 
scene to persuade the owner to permit him to install 
a split wood pulley. The man reluctantly assented and 
the installation was made in a very short time. 

The new pulley worked well, as Dodge knew it would, 
and that afternoon Dodge found the official in charge 
who had refused him permission to install a pulley on 
the line shaft, and showed him the split wood pulley in 
operation. The official admitted that the pulley was 
efficient in every sense and gave Dodge the entree to 
install his pulleys on any shaft in the exhibition. 


FIG. 3. 


HIGHEST AWARD AT THE CENTENNIAL 


Two interesting sidelights are thrown on this experi- 
ence when it is known that the man who nad the planer 
exhibit afterward took the Chicago agency for Dodge 
and sold thousands of pulleys. The other fact worthy 
of mention is that the pulley exhibited by Dodge won 
the highest award and special certificate. 

The wood split pulley is commonplace to look on— 
to all appearance it has no romance attached to its evo- 
lution but in reality its progress as an efficient hard- 
working and necessary agent in the economical. trans- 
mission of power is full of interest and industrial 
romance, 

Truly the valiant spirit and ingenuity of Wallace H. 
Dodge are deserving of much credit from the industrial 
world which he served so well in giving it the split wood 
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A Bonus System That Teaches Thrift 
SPECIAL CORRESPONDENCE 

MONG the many systems devised for the purpose of 

bringing the working force of a factory into closer 
touch with the management, thereby gaining the loy- 
alty and interest of the operatives, teaching them some 
of the difficulties encountered in their behalf by the 
employer, and keeping them satisfied and on the job, 
one devised by H. A. Sevigne, general manager of the 
National Wrapping Machine Co. of Nashua, N. H., is 
worthy of attention. The product of this firm, though 
not a machine tool, involves the use of the same kind of 
machinery and processes and employs the same class of 
workmen. 

This company has, in recent years, been subject to 
the common difficulty of holding its men and has found 
it necessary to put in practice some scheme of relief. 
If the men could be made to see that their employers 
were their friends and co-workers instead of their 
natural enemies; that conditions of which they were 
wont to complain were as likely to be their own fault 
as the fault of their employers; and that there was 
nothing to be gained by continually changing from one 
job to another, the hardest part of the job would have 
been accomplished. It was to this end that the system 
was installed. 

As no system of bonus payment, however generous, 
can long exist upon any foundation other than square 
dealing and considerate treatment, the first requisite 
to any system is a shop wherein the conditions affecting 
a workman’s comfort and convenience are properly 
reculated. This asset the company already had; the 
shop being clean, light and comfortable, with proper 
tools supplied and work so arranged that each man could 
do his part without being subjected to annoying incon- 
veniences and unnecessary delay. 

A competent trained nurse is regularly employed 
whose duty it is not only to render first aid in case of 
injury or sickness at the factory, but to look after the 
physical welfare of the families of the operatives as 
well. If any employee is absent from his accustomed 
place without previous intimation of intended absence, 
and communieation cannot readily be established by 
telephone, the nurse is promptly sent by automobile 
to the home of the absentee and if he or any member of 
his household is sick she remains until a physician is 
summoned and regular attendance provided for. Not 
only is this service without cost to the employee, but, 
within reasonable limits, he suffers no loss of time for 
his unavoidable absence from the factory. 

The workmen also receive a cash reward awarded 
upon a system of percentages that are determined by 
the workmen’s own conduct with respect to his work, 
his care in maintaining agreeable shop conditions, and 
his consideration for his fellow employees. Such points 
as promptitude in reporting for work and faithfulness 
in attendance; skill and accuracy in production; tidi- 
ness in appearance, both in respect to person and in 
manner of carrying on work; reliability and general de- 
portment; are considered by the committee in making 
an awerd. 

Profane and boisterous conduct, inattention to work, 
spoiled parts and similar evils arising from carelessness 
or lack of interest will materially count against him; 
while careful workmanship, increased productive capa- 
city and suggestions for the improvement of product or 
processes will be counted in his favor. 
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The value of the points upon which a man’s rating 
is based is relative. As the product of the company is 
a standard machine, distributed all over the world and 
with a considerable demand for parts, all of which must 
be interchangeable, skill and accuracy count for more 
than speed of production. There are only two grades 
of workmanship: a piece is either a perfect part—or 
scrap. 

Upon the introduction of the system something over 
a year ago, each man’s rating was established at 75 
per cent and each man added to the force is started at 
the same figure. At the end of each month the com- 
mittee considers the record of every employee and 
changes his rating in accordance with its judgment. 

A large blackboard located in a conspicuous position 
bears each man’s name and rating, and the findings of 
the committee are entered upon this board so that all 
employees may know the standing of the entire force. 
All entries up to and including 94 per cent are entered 
in white chalk; above that figure the entries are in red, 
and any man holding a red figure for a period of six 
consecutive months is entitled to a reward. If an em- 
ployee reaches 100 per cent for any six months period 
his bonus is doubled; and that this figure is not un- 
attainable is amply attested by the fact that several 
employees regularly carry the 100 per cent mark. 

When an award is made the amount, though in cash, 
isnot given directly to the man; instead he is taken to 
the bank where he is properly introduced, the money 
deposited to his credit and he is given the pass-book 
with instructions how to use it and, incidentally, as 
to the advantages and desirability of a private banking 
account. If for any reason the man desires to use the 
money he is advised against drawing upon the account, 
as the company stands ready through the bank to make 
him a loan against his personal note, taking the book 
as security. 

The system thus not only encourages loyalty and 
faithful service, but teaches many who would not other- 
wise come in contact with it the working of the bank- 
ing system and the advantages to be derived from hav- 
ing a personal account. It encourages thrift and at 
least starts the workman upon the road to prosperity. 

The committee that determines the award consists 
of three members, two of which are elected monthly 
by the workmen themselves. Mr. Sevigne reserves the 
right to be at all times the third member but has thus 
far never exercised his voting privilege; nor does he 
even attend the meetings of the committee unless his 
presence is requested. The only other restriction placed 
upon the voting power of the employees, placed by them- 
selves, is that one member of the committee shall be a 
foreman and the other a workman, and that no one man 
shall serve two consecutive months. 

The findings of the committee, though reached by the 
employees themselves, are as a rule more favorable to 
the firm than to the men, and upon the few occasions 
when the executive member has been requested to settle 
a difference between the two employee members he has 
invariably decided in favor of the workman. 

The system is applicable by subdivision to shops of 
any size and, by the establishment of suitable points 
upon which to base the rating, to any class of work. Its 
sponsors do not claim that it is perfect but it has so 
far worked out to the mutual advantage of employer and 
employee. It has practically eliminated labor turnover 
and greatly reduced personal friction within the force. 
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Using Small Spring Collets 
in a Large Lathe 
By JOHN E. HOAGLAND 


While working in a toolroom during the war where 
the equipment was very poor I made up this device to 
be able to do small work in a large lathe. We had one 





AN IMPROVISED DRAW-IN CHUCK 


bench-lathe and two sets of collets for it, but none of 
the larger lathes was fitted with drawback chucks. 

The lathe spindle was first bored out to a suitable 
taper and the large taper collet made to fit it. The 
collet was then hardened and the hole ground 0.002 in. 
larger than the spring collets. The taper in the front 
end was ground after the collet was placed in the 
spindle, to make sure that it would run true. A ring 
nut on the threaded end of the large collet served to 
tighten the spring collets on the work. 


Gages for Chisel Shanks 
By NEIL MCDOUGALL 


The article by A. J. Schwartz on page 423, vol. 54, of 
the American Machinist is interesting to us because of 
the fact that the Hull Division Toolroom, Navy Yard, 
Puget Sound, has just gone through the same expe- 
rience as that related in his article. We also, for a time, 
had fitted the chisels to a hammer which someone had 
said was correct and we also got along with “fairly good 
results.” 

With a working force that required about 1,500 
chisels and calking tools and 945 scaling and chipping 
hammers in addition to 1,365 riveting hammers, drills 
and other pneumatic tools, methods which gave only 
“fairly good results” were not good enough. A care- 
ful study of conditions together with a number of 


experiments resulted in the adoption of a system of 
“Go” and “No Go” gages, as shown. The gage shown 
in Fig. 2 is for the round shanks with two different dia- 
meters; the gage shown in Fig. 1 is for chisels and 
calking tools with round straight shanks and a diameter 
of 0.680 in. Both of these gages allow a tolerance of 
plus or minus 0.001 in., which agrees with Navy Speci- 
fications 40-B-4. The notch shown on the side is used 
to gage the length on which a tolerance of plus or minus 
sv: in. is allowed. The hexagon shank is practically 
obsolete in this yard. 

The hammer bushings or nozzles are gaged with the 
gazes shown in Figs. 3 and 4. The “Go” end is plus 
0.001 in. which is just large enough to receive the 
largest allowable chisel shank. The “No Go” end has a 
plus diameter of 0.003 in. This is the maximum toler- 
ance allowed on a new nozzle. In addition to the above 
we use the “No Go” gage shown in Fig. 5, which is 
0.010 in. oversize on all dimensions. This gage is used 
to determine when a nozzle has worn beyond economical 
use. Any nozzle which admits this gage is removed and 
replaced with a new one. All gages are hardened and 
ground to size., ; 

in connection with the chisel and calking tool shanks 
the tool repair room is provided with a special grind- 
ing attachment by which these shanks can be ground 
to size very rapidly and at small expense, scarcely any 
measuring being necessary other than to gage about 
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every fifth or sixth tool. With this grinding attach- 
ment a helper or handyman can grind chisel shanks to 
the required size at the rate of about three a minute. 
Mr. Schwartz takes exception to the tolerance of only 
0.001 in. on chisel shanks. His reference to an allow- 
ance of over 0.01 in. between the maximum shank and 
the minimum socket is not clear. Navy specifications 
40-T-2 covering pneumatic tools do not specify any 
particular dimensions for ham- 


: . — Hp. 
mer bushings other than to Hp=f Soew PY S000 ey ee 5 3 ip & 
say that they shall fit the Face Sp.for 15° Involute & Cycloidal Stress {28000 ib in? for C.St woTeeth Sd LOSE 
chisel shanks shown. The 2 smite aes Sitch a oe 
chise] shanks shown are iden- I" rom " 2 ‘ if 
tical with those shown in Navy y ; < : t bi 
Specifications 40-B-4. None Jens 
of the pneumatic tool manu- ; ° ay? 
facturers’ catalogs which have g - ’ 4 
come to our notice makes any o “ly 
mention of the diameters of * 18 I ; 
the hammer bushings further 2 46 
than to show the chisel shanks 2 > of : 
which they are intended to fit. #0 elie 
The dimensions they give of § ,, 6 Bf I2 
the chisel shanks shown are ° @ 8+ 5 
the standard dimensions only; 3 3" B a. > 
no tolerance of either a plusor £ oF abe 
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admitted that with the prac- wt 40 
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blank manufacturers, chisel ” = ty 60 
ney “tad H+ 75 
blanks within the limit men- e 370 lid 90 
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however, it is believed that a cS BA eT |55 
general demand for blanks = m+ 165 
within such limits would re- os oe 
sult in chisels being produced +300 
to meet the demand. 4-+370 
To many, these limits will oa 


appear to be unnecessarily or 
unreasonably close, as sug- 
gested by Mr. Schwartz. How- 
ever, our experience has shown 
that these limits are both prac- 
tical and economical: practical 
in that tools can be held to 
such limits at very little if any 
more expense than when a 
greater tolerance is allowed; 
economical in that the results obtained by the workmen 
using the hammers and the small percentage of broken 
chisels and calking tools as compared with the old 
system amply repay the little expense incurred. 
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Horsepower Chart for Spur Gears 
By EARLL R. MUDDIMAN 


The ways to determine the pitch of a gear when 
the horsepower, number of teeth and revolutions per 
minute are given are either by tables, a chart or— 
trial and error. 

The most accurate and compact of these methods 
would be a chart. With this in mind the horsepower of 
Spur-gear chart was designed to cover practically all 
ordinary commercial requirements. 

The chart is plotted from the Lewis formula as given 
at the top, where f is the static fiber stress (8,000 lb. 
per square inch for cast iron and 20,00 lb. per square 
inch for cast steel) ; V the velocity in feet per minute; 
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CHART FOR FINDING 















































b the face (equal to 3p for 15 deg. involute and cycloidal 
teeth and 24p for 20 deg. involute teeth) ; p the circular 
pitch, and y the Lewis form-factor which is slightly 
modified. 

The right-hand wing has a horsepower alignment 
chart for cast-steel and cast-iron gears respectively for 
the 45-deg. elements which are plotted against the y 
factors, given in terms of the number of teeth, the top 
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values being for standard teeth and the bottom values 
being safe for stub teeth. 

The intersection of these two factors will determine 
the abscisse for the main chart. The lower wing has 
the revolutions per miz.ute plotted against the number of 
teeth giving the ordinate for the main chart. The main 
chart has a pitch alignment chart for circular and 
diametral pitch which are plotted against the abscisse 
and ordinates from the two wings. The speed of the 
pitch circle in feet per minute is also plotted across the 
main chart. The horsepower and face chart is an 
auxiliary chart for converting the horsepower of a 
gear having a face equal to 3p to one having a face 
equal to 24p or vice versa. 

The dotted lines give the process for determining the 
pitch of a 24-tooth gear, standard 15 deg. involute or 
cycloid teeth with a face equal to 3p (or 20-deg. stand- 
ard involute with face — 24p) making 50 r.p.m. and 
transmitting 6 hp. for a cast-iron gear. The answer is 
1 in. circular or approximately 3 pitch diametrical. 
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Holding a Tightly Fitting Piece Against 
Turning While Pressing It Into Place 


By WALTER STROW 


The writer recently had a broach guide, as shown in 
the sketch, to press into an adapter that had previously 
been bored, and it was necessary to maintain the slot 
parallel with the center line on which the table in the 
flange was laid out to within very close limits. As every 
toolmaker knows, no matter how accurately the piece is 
started, by the time it reaches its final position it will 
be twisted a little one way or the other, and as in this 
case the fit was very tight, it would have been impossible 
to swing it back again without breaking the piece or 
distorting the slot. 

To insure the final accuracy of the job a 2-in. plug 
was carefully flatted at one end to exactly half its diam- 
eter and driven in the outer hole. A piece of flat stock 
accurately fitting the slot was also flatted at one end to 
correspond. : 

Entering the guide in the bored hole a little way, 
the flat stock was tapped into the slot and swung around 
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HOLDING A ROUND PIECE FROM TWISTING WHILE 
PRESSING IT INTO PLACE 


until the flat side came in contact with the flat on the 
plug, and firmly clamped. The guide was then pressed 
hdéme and when the job was tested it was found to be 
well within the required limits. 

The simple little trick may be found advantageous by 
some other fellow on similar work. 


Facing Forming Dies With Stellite 
By WILFRED L. CLARK 


I have read a lot about welding tips of stellite on cut- 
ting tools by the oxy-acetylene and other processes, but 
have never come across anything about using the same 
material for facing the dies used for forming heavy 
pieces, so I am sending you herewith a couple of sketches 
showing how we used stellite for that purpose. 

In Fig. 1 are shown the tools for forming railroad 
anchor springs, the piece being shown between the dies. 
The piece is of hard spring steel 2 x x 8 in., and is 
blanked and formed hot. 

The forming dies are of cast iron, and the plain 
chilled iron tools without stellite facing would last only 
two days. After building them up as shown in the 
sketch they will run for six months: or until the heat 
causes them to crack. 
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The blanking dies are of high-speed steel and will go 
down pretty fast on the corners and throat. When built 
up with stellite at the points of greatest wear they will 
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FIGS. 1 AND 2. FORMING DIES FACED WITH STELLITE 


run for a week or more, with a production of 800 pieces 
per hour. 

Fig. 2 shows the first operation on a Henggi anchor 
spring. This is made of hard spring steel 14 x § in. 
formed hot on tool steel dies faced with stellite. The 
production is 500 pieces per hour and the dies will run 
for weeks without care. The second operation is to fold 
the ends in until the piece resembles a figure “3,” and 
the only way we could get the tools to stand for this 
operation at all was to face them with stellite. 

Both these jobs would have been failures if we had 
not discoyered this way out, as the maintenance expense 
was altogether too high when using tool steel dies and 
renewing them every week. 


A Boring Attachment Used on an Automatic 
Cutting Machine 
By S. H. CARBIS 


We have for some time been machining each year 
from five to ten such castings as are shown in Figs. 
1 and 2. 

Fig. 1 shows an iron casting 37} in. in diameter with 
twelve holes equally spaced on a diameter of 28} in.; 
these holes are 54 in. in diameter, { in. long, with a 
spacing tolerance of 0.002 in. It had been our custom 


to do these castings on a horizontal boring mill, where 
it took about 35 hr. for each casting. 
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FIG. 1. ONE OF THE CASTINGS TO BE BORED 
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Fig. 2 shows another iron casting, 37 in. in diameter, 
with twelve holes equally spaced on a diameter of 287 
in. The holes are 1.874 in. diameter and 3? in. long 
These castings were also machined in the horizontal 
mill with 24 hr. allowed for each. It may be well to 
explain that we did not make a jig for the work because 
we never had enough castings in a year to make it pay. 

This year we received an order for fifty machines, 
which would require fifty each of these castings, so it 
was essential that we speed up, especially as thirty 
machines were to be completed four months from re- 
ceipt of order. 

We have a Newark automatic gear-cutting machine 
and decided to use the automatic indexing feature. 
Fig. 3 shows the casting in Fig. 1 in position on the 
machine and the attachment we made for boring the 











FIG. 2. A CASTING THAT IS DRILLED BEFORE BORING, 


AND THE DRILI. JIG USED 











FIG. 3. THE CASTING AND BORING ATTACHMENT 
IN PLACE 
holes. Fig. 4 shows the details of this attachment, in 


which the staggered boring tools for roughing and the 
reamer for finishing can be seen. We removed j in. 
of stock from the diameter with the boring tools and 
finished each hole in one operation. 

We set the machine as for cutting a twelve-tooth gear 
and set the forward and reverse feed for the length 
we needed, put an apprentice on the job and told him 
to go ahead. We were greatly pleased to find only 
0.0004 in. error where we were allowed 0.002 in. The 
castings were each finished in 2 hr. and 40 min., with 
an apprentice, where it formerly took a high-priced 
mechanic 35 hr. on the horizontal boring mill. 

In the first set-up we completed five castings or sixty 
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THE BORING ATTACHMENT 


FIG. 4. CLOSE UP VIEW OF 
holes before the reamer required resharpening. We 
then reground the reamer, leaving less clearance than 
before, and completed nife castings or betas holes before 
grinding was necessary. 

The casting shown at the right in Fig. 2 is now 
drilled in a drilling machine, using the jig shown at 
the left; then it is bored to size on the gear-cutting 
machine. The jig was also made on the gear-cutting 
machine. This casting is now machined complete in 
3 nr. and 50 min. It is quite light and work cannot be 
forced without springing it. 

This attachment has not only paid for itself but 
has almost paid for the gear-cutting machine. New 
uses develop every few days and owing to the extreme 
accuracy and automatic operation we feel that the 
machine and attachment are well worth while even 
if the machine was never used for gear cutting. 


A Pulley Measuring Pole 
By H. W. JOHNSON 


The measuring pole shown in the accompanying cut 
may be made of any light wood. The handle is long 
enough to enable a man standing on the floor to reach 
and measure pulleys on the line shaft. The sliding 
indicator is made of hard sheet brass, bent so that the 
friction will hold it. in place, yet allow it to be pushed 
along without undue resistance. 

Before taking a measurement the indicator is pushed 
up near the top of the pole. The lip of the slide is 
hooked under the rim of the pulley and the pole is 
pushed up until the V-notch fits easily around the 
shaft. The pole can now be taken down and the pulley 
diameter read off the vertical scale. This scale is 
figured to read diameters directly. The face width is 









? 
HANDY DEVICE FOR MEASURING 
PULLEY DIAMETERS 


read from the horizontal scale. This scale is also useful 


for measuring belt widths and to test the face of pulleys 
for crown. 
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HE constantly-increasing use of the internal com- 
bustion engine in marine service has developed 
another (and extremely interesting) angle of the 
machine-building industry. An article by Frank A. 
Stanley in which he describes the methods used in 
machining and assembling these big power units is 
given first place in this number. He also explains how 
the parts are kept in order during their progress 
through the shop, which is an important item in a 
shop handling heavy machinery on a production basis. 
The problem of grinding thin pieces of steel without 
drawing the temper is one that every all-round me- 
chanic has been confronted with sometime in his 
career. Ellsworth Sheldon 


railroad mechanics, but also to those who are not so 
familiar with this method of putting a smooth finish 
on work of this nature. 

As the business of manufacturing airplanes settles 
into its place as a necessary and important industry, 
the interest in airplane design and manufacture in- 
creases. “Axles for Airplane Landing Gear,” on page 
56, gives details of the construction of an axle for 
a Martin plane, and is a forerunner of a number of 
articles along this line. 

W. R. Bassett goes into the subject of cost-finding 
on page 57 of this issue, and not only tells how costs 
are gathered, but also shows how the records are kept. 

Forms for keeping records 





presents a real answer 
to the problem in “Grind- 
ing with a Phantom 
Wheel,” page 44. The 
“wobbly” grinding wheel 
is made to wobble a 
definite amount and for a 
definite purpose, which 
will be very interesting to 
those who have grinding 
problems of their own. 

“The Design of Flat 
Springs,” on page 46, will 
need no introduction to 
those who have read the 
previous articles on spring 
design by Joseph Kaye 
Wood. The value of the 
formulas and the informa- 
tion concerning the results 
obtained will be appre- 
ciated by other engineers 
working along the same 
lines. 

The tools and methods 
used in the production of 
a modern machine tool are 


The thirteenth 


installment. 


Rolls-Royce Car.” 


Cleveland, Ohio. 


methods. 





a =a detail in with Special Machines vs. Standard Equip- 
making ather Lathe ment,” will be in our next issue. 

Parts Interchangeable.” 

on page 50. Each part 


Coming Features 


installment of the Tool 
Engineering series will be a part of our next 
issue. It is the first of several articles devoted to 
the design of milling fixtures. 


We are to launch a new series next week called 
“Organization and Management of the Small 
Shop.”’ A particularly good feature of this series 
is that the author, Elmer W. Leach, is writing 
largely from his own experience. 
series and we want all who have the faintest idea 
that they may need it to start in on the first 


There will be another Rolls-Royce article by 
Colvin, entitled, “Some Unusual Features of the 


Another of the group dealing with shop design 
is scheduled. It describes the high and low bay 
type of machine shop of the Foote-Burt Co., 


The railroad article will be by Stanley. It 
deals with miscellaneous railroad shop tools and 


The second of the series, 


of both material and opera- 
tion costs are given, with 
instructions for their use. 
The importance of knowing 
the cost of every element 
entering a manufacturing 
process has been recog- 
nized by every successful 
manufacturer with the re- 
sult that cost-finding has 
become virtually a science. 

The design of drill jigs 
is concluded in the current 
installment of “Tool Engi- 
neering,” on page 61. Roll- 
over jigs and_ trunnion 
jigs are described and illus- 
trated in detail. The use 
of gearing for turning 
large trunnion jigs is also 
explained. While both 
roll-over and trunnion jigs 
are intended to make it 
possible to operate on sev- 
eral sides of a piece of 
work at a single setting, 
each has its own place and 
function. 

An interesting article on 
the “Evolution of the Split 
Pulley,” by Harry Bots- 


It is a good 


*“Manufacturing 








must be machined . and 

fitted with a degree of accuracy that will not only make 
it possible to assemble any part to any machine, but 
that will also insure the assembled product being up to 
the standards required of machine tools which are to 
be used in high-speed production. How this accuracy 
is obtained is explained in detail, supplemented with 
descriptions of the jigs and fixtures used. 

One process that is probably used more in railroad 
shops than in any others, is that of finishing cylindrical 
pieces (such as piston rods and axle journals) by 
“rolling” them. The description of this process by J. 
V. Hunter in “Roller Tools for Axle Journals” on page 
54 explains in detail the latest types of tools used in 
this operation, and should be interesting not only to 


ford, will be found on page 
65. How Wallace H. Dodge invented the split pulley as 
a make-shift, and the importance of this “make-shift” 
to industry today, makes an interesting story. 
Among the “Ideas From Practical Men” are several 
shop-kinks of unusual merit. John E. Hoagland tells 
how to use small spring collets in a large lathe. Neil 
McDougall supplements a previous article on gages for 
chisel shanks with descriptions and drawings of gages 
used at the Puget Sound Navy Yard. The horsepower 
chart for spur gears will undoubtedly find a place in the 
designer’s handbook; information of this nature is ex- 
tremely valuable. Wilfred L. Clark shows how one shop 
builds up worn forming tools with stellite, thus keeping 
the cost of production down to a manufacturing basis 
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Who Will Survive? 


URING the days of booming demand, when there 

were more buyers than sellers, we lost sight of 
the old law of the survival of the fittest. There was no 
question of survival, only of filling orders. 

Too many do not seem to realize that the old law is 
now back on the job. They seem to feel that all they 
have to do is to sit by and wait, borrowing money to 
tide them over if need be, until the buyers flock around 
their doors once more. But these “waiters” are doomed 
to disappointment. The days of good business are on 
the way to those who go out and bring them back, not 
to those who stay at home and wait for them to come 
of their own accord. 

Even now there is more business than many realize 
—but it goes to those who hustle for it, and they are 
not proclaiming its source to their competitors. 

Now is the time to look the situation squarely in the 
face, to ask yourself whether you really mean to stay 
in business or not. If you do, get busy—don’t wait 
for things to turn up. They won’t—you’ve got to turn 
them up. 

If your machines nave a right to survive, they must 
be economically sound for the user. They must produce 
more and better work per dollar invested than the 
average machine of their class. 

If you know they can do this, you must hammer the 
facts into the men who ought to be using them. You 
can’t do this by sitting down and waiting for times 
to improve. You’ve got to get your selling talk across 
now, and make them improve. For, though many are 
not buying now, they are studying new equipment and 
making up their minds as to what they want. Unless 
they know all the good points of your machine now, 
the other fellow is practically sure of the order when 
it is placed. 

Those who hang on in the hope of business revival 
and do nothing to revive it, are doing an injustice to 
themselves and to the industry. Even if they survive 
they will be so far behind that dividends will be a 
minus quantity for many years. In fairness to their 
stockholders, to themselves and to the industry, it would 
be better to quit now. Some of these are bound to 
be forced out anyhow and it is far better to retire while 
there is still a balance on the right side. 

This isn’t pessimism—it’s just plain sense. We are 
full of optimism for the men who get out and hustle 
for business in the face of discouragement. They are 
bound to win. But the kind of optimism which is con- 
tent to look at Pollyanna mottoes and wait for some- 
thing to turn up, is doomed to disappointment. 

Now is the time to see that every man who needs 
your machines knows what they will do and why he 
ought to have them. The harvest may not come as 
quickly as usual or as soon as we would like. But it 
will come if we sow the seed. If we do not sow now 


the crops will be garnered by those who had the 
courage to sow and cultivate, even in a bad season. 


Volume Versus Value 

OST of us these days are watching with anxious 

eyes the descending curve of business on the 
charts issued by the various statistical and economic 
bureaus. It is not a very encouraging picture as it 
stands, But how many of us are discounting the fact 
that many of the figures which are averaged to get 
the curve depend on dollar values rather than on volume 
of goods turned? 

Most of the index numbers are of necessity based 
on raw material and wholesale figures because they 
are the only ones easily available and it is a matter 
of common knowledge that most commodity prices have 
dropped nearly to or below pre-war levels. As a mat- 
ter of fact the volume of business being transacted 
in pounds or tons or numbers or whatever physical 
unit is employed, is far greater than the business 
curves indicate. One has only to study the steadily 
increasing number of freight cars loaded and the con- 
stantly diminishing number of surplus cars to realize 
the truth of this statement. 

Analysis of these figures shows that the rates of 
change are very similar to the ones that existed in 
1919 when business was starting its upward swing. 
There is little likelihood that the business boom that 
started in 1919 will be repeated but the similarity 
of the freight car loading figures is at least encour- 
aging. 


Taking a Lesson from “Bicycle Days” 


ACK in the early days of the bicycle boom, with 

wheels selling at $150 each and behind on orders, 
the conditions were very much as they were a year 
ago in the automobile business. One far-sighted busi- 
ness expert examined the books of a large concern and 
advised that the price be cut in half. The financiers 
regarded him as a fit subject for the asylum. The 
demand was here, why not work it to the limit? For, 
boiled down, the law of supply and demand means “get 
yours while the getting is good.” 

A few of the directors saw the expert’s side of 
the problem. The $75 left a fair margin of profit and 
such a price would have prevented the mad rush to 
build bicycles at every cross-roads shop. But the plan 
was not approved and the bicycle industry went on the 
rocks so far as the great majority of the shops was 
concerned. 

With such an example the present-day builders of 
automobiles, washing machines and machinery of vari- 
ous kinds, should see the path which the various indus- 
tries have followed. The demand lured too many into 
the game and all of them could not survive. It is 
little less than a business crime to use good capital, so 
badly needed in other lines, in a vain endeavor to save 
concerns which are doomed to failure. Many should 
learn by past experience and quit while there is still 
something left. 
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Betts 13-Ft. Movable-Side-Rail Planer 
A metal-working planer with one side head mounted 
on a vertical rail that can be moved relative to the 
table is shown in Fig. 1. The advantage of the 
arrangement is that work of different widths can be 
accommodated in the machine, and yet both side heads 


between the housings; and when it is moved along to 
the right as far as it will go, it is against the side of 
the table. Both side heads are in line with the rail 
heads, so that no extra travel is required when taking 
cuts with the rail heads and side heads at the same 
time. Since the rail which carries the side head has an 

easily controlled lateral movement, the 

















operator can bring his side tool up to 
the work without excessive overhang 
of the toolslide; and thereby is enabled 
to take a heavier cut than would be 
possible with overhanging toolslides. 
The construction can be applied to 
either the right, or left-hand side 
head, or both, if desired. 

All four hedds are equipped with 
patented feed and power rapid traverse 
arrangements. The feeds are entirely 
independent of each other in all direc- 
tions. Thus the operator can take a 
cut with either one or both side heads, 
while at the same time he can move 
the crossrail heads quickly along the 
crossrail by the power rapid traverse. 
The power rapid traverse to the heads, 
as well as to the side rail, is operated 
through a double friction clutch by 








FIG. 1. 


put in use without any undue overhang of either one. 
The machine has recently been built by the Betts 
Machine Co., Rochester, N. Y., and installed in the 
plant of the Erie Foundry Co., Erie, Pa., chiefly for 
work on steel castings for steam hammers. It has a 
capacity of 13 ft. 2 in. between the housings, 8 ft. 
2 in. under the crossrail, and a planing length of 20 
ft., although the machine can be furnished in any 
desired length. 

The center of the table is offset from the center of 
the machine. The side head on the right-hand housing 
will take care of work requiring only one side head, 
without the necessity of extending its slide beyond a 
point where it does not receive proper support. 

The left-hand side head, shown in Fig. 2, is carried 
on a movable steel member or rail which has its bear- 
ing at the top on the crossrail, and at the bottom 
on the foot of the upright. This member has a slid- 
ing fit on the under side of the crossrail and can 
quickly be moved in and out either by hand or by 
power. When it is in position it can be clamped to 
the crossrail, as well as to the foot of the upright, 
on which it has a wide bearing. Since the movable 
member is held to the bottom of the crossrail, it will 
move up and down with the crossrail whenever the 
latter is adjusted for different heights, only requiring 
that the two clamps which hold the base member 
against the foot of the housing be loosened 

When the side rail is in its extreme outer position, 
it is flush with the side of the housing, and in this 
position the table will accommodate work the full width 


BETTS 13-FT. MOVABLE-SIDE-RAIL PLANER 


means of conveniently located levers; 
no shafts or idle gears run in this 
mechanism when the power rapid traverse is not in use. 
The feed and traverse movement is said to be fool proof. 








FIG. 2. ARRANGEMENT OF MOVABLE SIDE RAIL 
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The driving power on the machine illustrated is fur- 
nished by a 75-hp. reversing motor, giving cutter 
speeds of 20 to 40 ft. per minute and return speeds 
of 40 to 80 ft. per minute. The same motor which 
raises and lowers the crossrail also furnishes the 
power for the rapid traversing of the heads. The table 














FIG. 3. FORCED-FEED LUBRICATING MECHANISM 
is of the double-plate box-type construction, heavily 
ribbed, and is driven through steel gears and a steel 
rack. In cleaning, the chips are removed from the side 
of the table. The construction is said to be very sub- 
stantial, and the method of contro] pliable. 

Forced feed lubrication is provided for the table 
tracks, as well as for the driving gears and driving 
shaft bearings. The oil is filtered by a Bowser oil- 
filter system, shown in Fig. 3 and located at the rear. 

It is said that the planer can do practically all of 
the work usually handled on an open-side, extension or 
convertible planer; and that it can work economically 
because all four cutting tools can be used to take heavy 
cuts simultaneously. 


Lehman 22- and 24-in. Cone-Head Lathe 


The Lehmann Machine Co., St. Louis, Mo., has 
recently placed on the market a three-step-cone, double- 
back-geared engine lathe in 22- and 24-in. sizes, the 
illustration showing the 22-in. machine. 

The bed has chilled ways and is braced by large cross- 
ribs. The V’s are large, and have a total angle of 90 deg. 
The inside front way is flat. A rack is cast in the center 
of the bed for engaging the pawl on the tailstock, thus 
avoiding the necessity of pulling the clamping bolts so 
tight to secure the tailstock. 

The headstock casting is carried from the front to 
the rear box on a line with the center of the spindle, 
tying the bearings rigidly together and serving as a 
guard for the belt. A geometrical progression of nine 
spindle speeds is provided in the head. The spindle is 
made of steel and hardened. The nose is provided with 
bearings for faceplates and chuck plates, both behind 
and in front of the threaded portion. The hardened 
spindle running in hard bronze bearings gives a very 
low coefficient of friction and long life to the bearings, 
it is said. 
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The tailstock is clamped to the bed by four bolts 
brought up to the top of the barrel, for the convenience 
of the operator. Its spindle is large in diameter and is 
provided with an improved locking device, which is said 
to securely hold the spindle without throwing it out of 
alignment. 

The carriage has a wide bridge and is provided with 
an oil trough which returns the cutting lubricant inside 
the V’s. Wipers fastened to the carriage keep the V’s 
lubricated and clean. The apron has a central oiling 
system and a removable front plate, so that the mechan- 
ism is accessible without removing the whole apron from 
the carriage. The apron is of box form and provides a 
double support for all studs and a double bearing for 
all running shafts. A safety device prevents engage- 
ment of the feed rod and the lead screw at the same 
time. The compound rest is of large diameter and is 
graduated up to 90 degrees. 

The quick-change feed mechanism is said to be 
designed so as to simplify the construction and to double 
the range with the addition of only two gears. A cone 
of gears with the ordinary type of sliding rocker arm 
is employed; but the rocker has two central driving 
gears of different ratios, each with an intermediate 
gear which engages the cone of gears. For cutting odd 
threads and worms a swinging quadrant permits the 
use of special and compound gears. The whole quick- 
change mechanism is a unit contained within a housing 
that can be entirely removed in a few minutes. A 
central and independent oiling system lubricates the 
bearings in the box and rocker. 

















22-IN. CONE-DRIVEN, DOUBLE-BACK-GEARED 
LATHE 


LEHMEN 


The feed rod is not running when thread cutting, 
and the lead screw is inoperative when the feed rod is 
employed. An adjustable collar on the feed rod serves 
as an automatic stop for the carriage feed and also as a 
safety. The lead screw is of high-carbon steel with a 
two-pitch Acme thread. It is provided on both ends 
with ball-thrust bearings, which reduce the gear strain 
and the friction. The thread indicator is attached to the 
carriage and may be disengaged when not in use. This 
device permits both pulleys on the countershaft to be 
run forward. When cutting threads, the carriage may 
be quickly run back by hand and the half nut re-engaged 
at the correct point by reference to the dial on the 
indicator. 

A micrometer carriage stop can be furnished when 
desired. The steady rest has alloy steel plugs, and all 
adjustments and locks are made with star handles, no 
wrench being necessary. It can be reversed on the bed 
so that the tool may be run up close from either side. 

The back gears and the friction gears in the apron 
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are made of semi-steel and the apron reverse gear of 


phosphor-bronze. All other gears are of steel. The feed 
gear on the end of the spindle is driven through a shear 
pin, to prevent breakage of parts of the feed mechanism. 
All gears are covered so as to give safety to the operator 
and protection from dirt. 


Niagara No. 13-B Ring and Circle Shear 


The illustration shows the No. 13-B deep-throat ring 
and circle shear recently placed on the market by the 
Niagara Machine and Tool Works, Buffalo, N. Y., for 
work on light material. The machine not only cuts 
outside circles, as do most circle ‘shears, but also in- 
ternal circles or holes, owing to the inclined position 
of the lower shaft and cutter. It is also suitable for 
cutting reverse curves within certain limits fixed by the 
construction, 

The cutters are made of a special quality of tool 
steel hardened and ground. Adjustment is provided 
for taking up wear on the cutters and for suiting the 
thickness of the material to be cut. The upper cutter 
can be raised and lowered to penetrate the stock, so 
that the cut can be started in any part of the sheet, 
and not only on the edge. The slitting gage, applied 
to the cutting head, is readily adjustable for strips of 
various widths and it enables the accurate cutting of 
similar strips. 





© 














NIAGARA NO. 13-B RING AND CIRCLE SHEAR 
Specifications: Capacity to cut: thickness, 20-gage soft steel; 
diameter of circle from square blank, 34 to 42 in. Distance from 
throat of cutting head: to frame, 18 in.; to gage, 9 in. Pulleys: 
size, 9 x 193 in.; speed, 100 r.p.m. Depth of throat of circk 
arm, 30 in. Diameter of cutters, 1§ in. Weight, 430 Ib. 


The circle arm has a throat of sufficient depth to 
permit of cutting from square blanks the largest circles 
for which the machine is rated. The circle arm can be 
readily moved and fastened the proper distance from 
the cutters, according to the diameters to be cut. A 
scale graduated in sixteenths of an inch is marked on 
the support of the circle arm. The proper position of 
the blank between the clamping disks is determined by 
a swinging gage and the cutters. An eccentric device 
is used for clamping, enabling the easy and rapid fas- 
tening of the work. 

The gears and pinions are well protected by metal 
guards. A clutch, actuated by a hand lever, permits of 
stopping the motion quickly at any point. The machine 
is regularly furnished for bench use, but high legs can 
be furnished if desired. By the use of two universal 
joints in the lower shaft, the shaft can be placed 
in an inclined position and a deep cutting throat used, 
without the necessity for making the cutting head 
extremely heavy and adapted to floor use only, as in the 
case with most shears having the capacity for plates of 
the size handled. 
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Karge “Cushion” Couplings, Pulleys, 
Gears and Clutch 


The Karge-Baker Corporation, Phoenix, N. Y., has 
recently placed on the market a flexible “cushion” coup- 
ling made in a variety of forms to adapt it to various 
uses. In Fig. 1 is shown the type FL coupling, which is 
fitted with flanged ends carrying hubs to fit the shafts 





























FIG. 1. 
FIG, 2. 


KARGE “CUSHION” FLANGED COUPLING, TYPE FL 
KARGE COMPRESSION-GRIP COUPLING, TYPE CL 


being connected. The plain type L coupling does not 
have the flanged ends, but the shafts are keyed into 
the body of the coupling. The use of the detachable 
ends, however, facilitates the adapting of the coupling 
to shafts of different sizes. 

The coupling is adapted to the connection of rotating 
shafts transmitting power, and it not only corrects for 
parallel and angular misalignment and permits arma- 
ture float, allowing each shaft to run freely in its own 
bearings, but it also cushions the drive and absorbs the 
shocks occurring between the two shafts. A helical steel 


‘spring of square section is fitted in the coupling, the 
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FIG. 3. KARGE COUPLING APPLIED TO PULLEY 


drive being’ transmitted through it. The cushioning 
feature allows for a relative rotation between the two 
ends of the coupling pf 30 to 40 deg. in either direction, 
at which point the shoulders on the casings strike and 
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give a positive drive. The torsional strength of the 
coupling is said to be greater than that of th> shafts 
which it is intended to connect. 

The standard type L coupling is made in sizes to 
transmit from } to 160 hp. at speeds from 1,800 to 100 
r.p.m., respectively. A factor of safety of 4 is used. 
The bores vary from i to 5 in. in diameter, and the 
weights from about 6 oz. to 385 lb. The flanged coup- 
ling is made to transmit from 6 to 64 hp. It can be fur- 
nished with bores from ? to 43 in. in diameter, and it 
weighs from 74 to 187 pounds. 

The coupling can be furnished with ends of the type 
shown in Fig. 2 for obtaining the grip on the shafts 
by means of compression only. By tightening the 
screws, the end hub is driven up so as to close the split 
cone bearing in its center. Thus the coupling can be 
very easily installed on the shafts. This type CL coup- 
ling is made to fit shafts from #4 to 3 in. in diameter, 
and for horsepowers from 6 to 64. 























FIG. 4. 
FIG. 5. 


KARGE “CUSHION” MOTOR PULLEY 
GEAR ATTACHED TO KARGE COUPLING 


In order to cushion the shock of starting a shaft by 
means of a belt on a pulley, the cushion coupling is made 
with a bushing on which a pulley can be mounted, as 
shown in Fig. 3. Bushings can be furnished to fit any 
standard pressed-steel or cast-iron pulley. One end of 
the cushion coupling is connected to the shaft and the 
other to the pulley bushing, so that the power is de- 
livered through ihe spring of the coupling. The stand- 
ard sizes of the coupling are adaptable to this use. 

Fig. 4 shows the cushion pulley intended for applica- 
tion to motors where a small diameter is necessary. The 
cushioning mechanism, such as previously described, is 
inclosed within the pulley, and it permits of a torsional 
movement of the pulley rim of from 40 to 60 deg. This 
cushioning absorbs the shock of starting, and prevents 
surges from injuring either the motor or the machine 
being driven. A compressed fiber sleeve is fitted on the 

















FIG. 6. KARGE COUPLING AND FRICTION CLUTCH 
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face of the pulley. The pulley can be furnished in diam- 
eters of from 2 to 30 in. and face widths of 2 to 16 
inches. 

A similar device for absorbing the shocks in gear 
trains is also made, being constructed both as a pinion 
and as the hub for a ring gear. The device is said to 
prevent undue shock to the teeth and to cause noiseless 
running of them. The pinion can be furnished in diam- 
eters of from 2 to 30 in., and in face widths from 2 to 
10 in. Fig. 5 shows a coupling with a gear connected to 
one end of it, the other end being secured to the shaft. 

The cushion coupling is shown connected to a friction 
clutch in Fig. 6, this construction being intended for 
ise where it is necessary to connect and disconnect a 
machine from a constantly turning shaft. To engage the 
clutch, two arms are forced outward by the axial move- 
ment of a conical bushing, thus forcing the two shoes 
outward against the inside of the periphery of the 
driving plate. The cushion coupling absorbs shocks due 
to both starting and running. A range of sizes of 
clutches suitable to use with the different sizes of 
couplings is made. 


Packing Gland for Arrow Pumps 

The Arrow Pump Co., with general offices in the 
Buhl Building, Detroit, Mich., is prepared to manu- 
facture different types of rotary pumps in which are 
incorporated the company’s own design of self-lubricat- 
ing packing glands. It is claimed that the construction 
eliminates leaky glands and scored shafts due to im- 
proper lubrication at the glands. The cut-away view 
on the right side of the accompanying illustration shows 























ARROW CENTRIFUGAL PUMP AND TYPE OF PACKING 
GLAND USED 


in detail an example of the construction. The gland is 
applicable to any device requiring the packing of a 
rotating shaft. 

The packing gland is so arranged in combination with 
an adjustment nut and oil reservoir as to permit of 
the use of a ring oiling device. A constant and positive 
flow of oil is thus supplied to the gland and to the bear- 
ing which is a part of the construction. In this way 
the shaft is supported close up to the load, which elimin- 
ates the long overhang that exists where the shaft 
load is carried in out-board bearings. Deflection of the 
shaft is prevented and the seal of the packing is there- 
fore undisturbed. It is said to be the constant dis- 
turbance of the packing by deflection in improperly 
supported shafts that causes leaking glands. Soft, 
resilient packing is not used, as metallic packing affords 
all the resiliency necessary to completely seal without 
scoring the shaft. 

The method of lubrication keeps a film of oil con- 
stantly between the packing and the rotating shaft, as 
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well as in the bearings. The packing is thus not sub- 
jected to severe wear and for this reason, coupled with 
its not being disturbed, will hold its seal for long periods 
without adjustments, it is claimed. At the left side of 
the illustration is shown a centrifugal pump intended 
for circulating water on an automotive engine and 
fitted with a gland such as just described on each end 
of the shaft. Lubricant and other centrifugal pumps 
are in development. 


Manley Universal Piston Vise 


The Manley Manufacturing Co., York, Pa., has re- 
cently placed on the market the vise shown in the illus- 
tration, for holding automotive pistons while working 
on them, as when replacing the rings or wristpins or 
tightening the connecting-rod bolts. The device is said 
to be adaptable to all sizes of automobile pistons, hence 
is called “universal.” It is intended for attachment to a 
work bench. 

The vise grips the piston by means of three jaws, 
the inside bearing surfaces of which are circular ares. 
It is stated that by this construction the piston is not 
damaged, as it is apt to be when held in a two-jaw 
vise, even though that vise have rounded bearing sur- 
faces. In order to set the vise to fit a piston, the three 
jaws are brought up to touch the piston, which is 
stood near the center of the vise, and then the cap- 
screws in the 
jaws are tight- 
ened. The front 
jaw is fitted with 
an eccentric oper- 
ated by means of 
a small lever, so 
that the piston 
can be quickly 
released and 
clamped when 
once the jaws 
have been ad- 
justed to fit it. 

The square 
hole in the center 
of the vise is for use when the connecting rod is at- 
tached to the piston that is placed in the vise, as the rod 
can be allowed to hang through the hole. The vise holds 
pistons from 2! to 5y% in. in diameter. It is made of 
cast iron and weighs 15 pounds. 





MANLEY UNIVERSAL PISTON VISB 


G. E. Inclosed Magnetic Starting Switch 


An inclosed magnetic starting switch for small 
alternating-current motors, known as the C.R.-7005- 
A-2 switch has recently been developed by the General 
Electric Co., Schenectady, N. Y. It is for use with 
motors of from 3 hp. and 110 volts up to 5 hp. and 
220, 440 and 550 volts. The switch is suitable for 
use with momentary contact start and stop push-button 
stations, or snap switches, float switches, pressure gov- 
ernors and thermostats. 

The apparatus consists of an operating magnet, con- 
tactor, and protective plugs, all mounted on a sheet- 
steel base and inclosed in a case with a cover hinged 
at the top. The accompanying figure shows the cover 
raised. The operating magnet is wound for full-line 
potential, is water-proofed, and easily removable from 
the front. The contacts are heavy copper, backed by 
helical springs which hold them tightly in place, and 
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make them capable 
of very frequent 
service for a long 
time. The -protec--: 
tive device is in the 
form of two remov- 


able inverse-time- 
element protective 
plugs, which safe- 


guard the motor 
against overloads 
ordinarily met in 
service. When used 
with momentary 
contact push-button 
stations, these 
switches provide un- 
dervoltage protec- 
tion, as the motor 
cannot be restarted 
when _ stopped by 
voltage failure, until 
the start button has 
been pressed. When 
used with snap 
switches, float 
switches and the like 
they furnish under-voltage release, permitting motors 
to restart immediately on the return of voltage. 

The switch is easy to install, being provided with 
three knockout holes at the top and two at each side 
for j-in. conduit. It has holes for mounting screws in 
the back plate. Ai: parts are easy of inspection, and 
renewal of vital parts is a simple matter, owing to their 
accessibility and design, it is said. 














G. E. MAGNETIC SWITCH FOR 
STARTING A. C. MOTORS 


Huber & Dubs Adjustable Wrench 


A wrench which is adjustable for nuts of various 
sizes has been put on the market by Messrs. Huber 
& Dubs, of Zurich, Switzerland. The body and jaws 
are made in one piece of drop-forged steel. Between 
the jaw, as shown by the accompanying illustration, 
are placed a number of thin oblong plates 0.032 in. 











HUBER & DUBS ADJUSTABLE WRENCH 


in thickness. These plates move on hinges, and can 
be turned back singly from their position between the 
jaws. In each position, they are rigidly held in place 
by a spring plate screwed to the body. 

The wrench is at present made in one size only, the 
jaw opening being adjustable from 4 to lin. The span- 
ner shown is very flat, and is mainly intended for flat 
nuts, such as are used on bicycles. It can, however, 
be produced in any desired thickness. The thin metal 
plates are made of hardened steel, and the spring and 
the plates are easily renewable. The chief claim is that 
the wrench maintains a constant distance between the 
jaws better than screw-adjustable wrenches. 
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Cut Production Costs—With Modern Equipment 





Some Information on the 
Market in Finland 


The following letter has been received 
by the Barnes Drill Co., Rockford, IIl., 
from a member of the A. B. Machinery Co., 
at Abo, Finland. 

“The writer has now been here since Sep- 
tember, and all the time in the most inti- 
mate contact with the market, but the im- 
pression of the conditions here, especially of 
what pertains to the market for American 
roducts, is that they have changed from 
adtoworse. it does not take much to come 
to this conclusion as only the exchange 
situation has to be considered in order to 
get a clear view of the situation. The first 
of September the value of one dollar was 
38 finmarks, today the value of the dollar 
is 51.50, in other words the purchasing 
value of our currency in America is so 
small that American products cannot be 
placed in the market here under present 
conditions. 

“It is the writer’s impression that the 
reports now circulating in America, as well 
as those issued by the American govern- 
ment, based upon the consular reports, and 
the reports issued by the banks of America, 
are based upon the sudden improvement in 
our currency which took place during Nov- 
ember and the early part of December last 
year, when the value of one dollar relative 
to the finmark dropped from 51.50 to 27 
within a period of 45 days. Since then 
there has been a decline in the value of our 
currency that today’s value is lower than 
it was Nov. 30, when the earlier low record 
was reached. 

“For a house such as ours, specializing 
in American machine tools of quality, there 
is hardly anything doing, our work being 
principally preparatory work for the future 
which we believe will come sometime with 
new possibilities for American products. 
When such a change will take place it is 
impossible to foretell with any degree of 
certainty, and we believe that the change 
actually will be brought about by American 
financiers, who at the present time are 
governing the gold supply of the world. 
Some scheme will be developed for the equal- 
ization of the exchange, as it is important 
also for American industry to have its 
exports up to par, which cannot be done 
before the exchange of the European coun- 
tries has improved considerably.” 


Southern Steel Mills Showing 
Signs of Better Times 


The 84-inch plate mill at the Bessemer 
plant of the Tennessee company is now in 
operation. 

Other finishing mill operations include 
the blooming and rail mill at Ensley and 
the bar and structural mill at Fairfield. 

The car plant is in operation at the 
works of the Chickasaw Shipbuilding and 
Car Co., which is also making parts for 
the ships that are being turned out at 
the Chickasaw yards in Mobile. 

The Tennessee company is operating five 
blast furnaces on basic iron for use in the 
Steel mills. 

The Ensley and Fairfield steel mills are 
on a 50 per cent base and the operations 
of the past several weeks are enlarged this 
week by the running of the plate mill at 
Bessemer. 

Among other rail orders the Tennessee 
company is executing one of 10,000 tons for 
the Alaskan railroads. This moves down 
the Warrior river to Mobile, thence to 
Seward, Alaska, by Isthmian Steamship 
company vessels. 





Industrial Conference at 
Harrisburg 


An Industrial Relations Conference, 
authorized by Governor William C. Sproul 
of Pennsylvania, is being arranged by Dr. 
Clifford B. Connelley, Commissioner of the 
Department of Labor and Industry, Com- 
monwealth of Pennsylvania, to be held 
at Harrisburg, Pennsylvania, Oct. 24 to 27. 

This conference will include the features 
of the Welfare and Efficiency Conferences 
and Safety Congresses of other years. The 
main topics to be discussed will include 
Industrial Waste, Industrial Co-operation, 
Industrial Publicity, Industrial Education, 
Women and Children in Industry and the 
Medicai Supervision of Industry. 





Japan Does Not Favor Adoption 
of the Metric System in 
That Country 


The Kingdom of Japan, which heretofore 
has had its own system of weights and 
measures, recently decided to change to the 
metric system in order to have uniformity 
with other parts of the world. There was 
a division of opinion in Japan. Some people 
advocated adoption of the metric system, 
while others urged the English system in 
order to come into line with America, Great 
Britain and the British Colonies, which are 
admittedly the greatest industrial nations 
of the world. The following remarks are 
paraphrased from a communication from a 
very well informed correspondent in Japan, 
a citizen of that country: 

“Japan is a peculiar country. At present 
it has no distinct system of weights and 
measures and no definite standards, differ- 
ent kinds of weights and measures being 
intermingled throughout the country. Among 
practical and industrial engineers the Eng- 
lish system was generally adopted and 
with much convenience. But among the- 
oretical engineers the metric system was 
mostly used. Teachers in the schools taught 
both systems and so on. 

“In the recent discussions the practical 
men urged the English system, especially 
‘an improved English system,’ government 
officials and professors in the Imperiai Uni- 
versity agreed as to the advisability of 
this. However, the special committee on 
weights and measures appointed by the 
government decided to adopt the metric 
system and finally the measures were passed 
by the two houses—Peers and Commons. 
The majority of this special committee con- 
sisted of old men and of men who had 
been educated chiefly in Germany, and who 
almost worshipped everything German. 
This was influential in leading to the de- 
cision. 

Law WILL Not Be EFFEcTIVE 


“Although, however, it will be attempted 
to make the metric system compulsory in 
Japan and the law so provides, it is doubt- 
ful whether such a result will happen. 

“Almost everything in this world de- 
velops from actual necessity. In the long 
run the most useful system will survive. 
If the leading nations of the world, which 
are America and Great Britain, to which 
Japan owes most of her civilization, bus- 
iness methods, etc., decide to retain the 
English system of weights and measures 
with some improvement, it is certain that 
Japan will continue to use the English 
system out of considerations of actual 
necessity, without regard to the law, which 
will be practically ineffective.” 








Prof. Greene to Head Princeton 
Engineering School 


Prof. Arthur M. Greene, of Rensselaer 
Polytechnic Institute, has accepted the call 
of the trustees of Princeton University to 
become dean of the engineering school and 
professor of mechanical engineering. He 
will take up his new duties in September, 
1922. Prof. Greene is a graduate of the 
University of Pennsylvania and also holds 
an honorary degree of D.Sc. conferred in 
1916. He has taught mechanical engineer- 
ing at Drexel Institute, at the Universities 
of Pennsylvania and Missouri and at Rens- 
selaer, and has been prominent in the Amer- 
ican Society of Mechanical Engineers as 
manager and vice-president, and at the 
present time is chairman of the Research 
Committee. 

Princeton has given an undergraduate 
course in civil engineering and a graduate 
course in electrical engineering for many 
years. Next fall undergraduate courses 
in mechanical, «lectrical, mining and chem- 
ical engineering will be added to the cur- 
riculum. A four-year course will lead to 
the degree of bachelor of science in en- 
gineering and is designed to meet the needs 
of the student who does not expect to 
practice the profession of engineering but 
wishes the engineering training to fit him 
for business or manufacturing. For those 
who decide to follow engineering as a pro- 
fession an additional year of special work in 
the chosen branch will bring the engineer's 
degree. The establishment of the new 
courses has been largely due to the untiring 
efforts of certain of Princeton’s engineering 
alumni through the graduate body known 
as the Princeton Engineering Association. 


Three More Courses in Boxing 
and Crating 


The ready response of the industries to 
the recent training course of instruction 
in boxing and crating, conducted at the 
Forest Products Laboratory, Madison, Wis., 
has prompted the directors to arrange an- 
other series of such courses. These will 
take place on the following dates: July 25 
to 30; Sept. 26 to Oct. 1; Nov. 7 to 12. 

Further information on this subject can 
be had by addressing a request to the 
laboratory. 





The Real Salesman 


One who has a steady eye, a steady 
herve, a steady tongue and steady habits 

One who understands men who can make 
himself understood by men. 

One who turns up with a smile and still 
smiles if he is turned down. 

One who strives to out-think the buyer 
rather than to out-talk him. 

One who is silent when he has nothing 
to say and also when the buyer has some- 
thing to say. 

One who takes a firm interest in the 
firm’s interests. 

One who knows that he is looking out for 
his own interests by looking out for his 
customer's interest. 

One who keeps his work, his temper and 
his friends. 

One who wins respect by being respect- 
able and respectful. 

One who can be courteous in the face 
of discourtesy. 

One who has self-confidence but does not 
show it. 

One who is loved by his fellowmen. 

—Bates Company. 
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Business Conditions as the Big Banks 
of the Country See Them 


Review and Outlook of the Peoples National Bank 
of Pittsburgh 


“General activity in the industrial life of 
the Pittsburgh District showed a slight 
reactionary movement last week, moving 
down a point in average of production and 
employment of labor, but with conditions 
clearing for a more definite upward trend in 
the future. Building trades are slower and 
blast furnace operations contracted a little, 
while coal mining failed to maintain its 
upward trend due to slack buying in the 
markets outside of lake trade. Glass fac- 
tories, potteries and smaller industries are 
gaining in momentum but machinery indus- 
try is slowing down to a point where much 
idleness now exists especially in Pitts- 
burgh’s immediate territory and in other 
great centers. 

LABOR DECLINES WAGE CUT 


A strike of building trades in Pittsburgh 
is rather expected at the end of the current 
month as the workmen are declining to 
accept any reduction in wage rates. This 
will materially stifle improvements until 
settled. 

The abolishment of overtime rates of 
pay by the Republic Iron and Steel Co. 
affects several thousand men in Youngstown 
and makes uniform this rule of work in 
the steel industry. The eight-hour day con- 
tinues but all overtime possible will be at 
the regular rate. Very little of this is 
possible at this time. 

The depression in the machinery trade 
has hit Pittsburgh severely, including the 
great works at East Pittsburgh, and at 
West Homestead, where thousands of men 
have been temporarily laid off. 

Building costs are so high that several 
who braved the risk are expressing disgust 


with the results in Pittsburgh. This is 
especially the case in the dwelling house 
projects. Where labor unions rule, costs 


have been in excess of generous estimates. 
Efficient labor has gained however. In 
heavier construction work. union labor has 
been bidding against itself in getting work 
under scale rates. This is the best sign 
of a weakening of the stubborn organiza- 
tions which are now delaying all building 
enterprises. 


A GREAT DIFFICULTY 


In entering on any discussion of our 
present commercial situation it would be 
foolish not to acknowledge frankly that we 
are in the midst of great economic difficul- 
ties. But it is infinitely more foolish for 
anyone to think we will not grow out of 
this situation. 

We have gone through a post-war, spec- 
ulative boom, stimulated by a world vacuum 
in commodities. We are suffering both 
from the aftermath of the boom and from 
the war destruction, with its consequent 
reaction upon us of the greatly lowered 
standards of living in Europe. In some 
ways the situation is even more difficult 
than that following the Civil War, because 
to-day our economic machinery is more 
intricate and less easy to adjust, and we 
are not dealing with a domestic situation 
as then, but with a situation in which the 
whole world is implicated. 

We have much upon which to congrat- 
ulate ourselves. Our difficulties are infin- 
itely less than those of Europe; we have 
weathered the danger point of a great 
crisis; our financial system has proved its 
strength; and for the first time we have 
passed safely through a commodity crisis 
without monetary panic. Our people have 
abundant food and abundant clothing. We 
are at least warmly housed, even though 
crowded. We possess in the high intel- 
ligence, high courage, and high ideals for 
our people ample reserves of economic, 
social and political strength. We possess 
a great sense of neighborliness that has had 
ffMe manifestation in these difficult months 
in help given each other for weathering 
the storm. fe have had a remarkably 
small ratio of failures. 


INEQUALITIES IN PROGRESS OF 
READJ USTMENTS 


It is almost banal to say that we have 


many readjustments to complete. Part of 
the bitterness of the situation arises from 
the inequalities in the progress of these 


readjustments in different walks of life and 
in different branches of industry. Nothing 
is more indicative of this lack of alignment 
in the march of readjustment than the 
study of recent commodity and labor in- 


dexes as they compare with a 100 pre-war 
base: 


Part prices (Crope) . ic. ccceccccccwese 115 
Farm prices (animals)............+.e.6- 123 
EE, nas c cen dn oe te mhedec.ote 150 
WE aon cde «sie oe ch ddos ee K N's OR 156 
Railway receipts per ton-mile........ 166 
Eu duke ibe ote eae wedwe’ a 66 eke 207 
i SOCCER ocociccncsebvoesaes 212 
ee EET Pe 275 
New York Industrial Commission wage 


TF. ee F ae Oe 
Department of Labor, hourly union wage 
EE nctekceceeeeseeeeendekaneeeee 199 


Much of this readjustment can be ac- 
complished only with time and patience. 
Economies of hard times produce savings 
and greater endeavor. Shrinkage in val- 
ves yield more free capital. These savings 
in turn fertilize the soil for upward progress. 
There are many impediments to the smooth 
movement of readjustment that everyone 
can enumerate, and everyone will set a 
different value and importance upon each 
of them. From all quarters of our domes- 
tic field we have daily given as impediments 
to recovery—badly adjusted railway rates, 
excessive and badly adjusted taxes, in- 
sufficient tariff, high wages, high profits, 
high interest, restriction on effort by labor, 
and a dozen others, while our domestic re- 
cuperation is sadly interlocked with the re- 
covery of Europe. 


EQUALITY OF SERVICE 


There is slow and only partial realization 
by some bankers, directors of public util- 
ities, manufacturers, and distributors, both 
employers and employees included, of the 
fact that we must approach a parity of 
levels in profits, prices, and wages in dif- 
ferent industries. Some groups are able to 
put up stronger resistance to reduction of 
economic levels than others. For instance, 
this resistance against lower levels in the 
services and commodities that the farmer 
must buy in the face of his very much 
lower returns is already digging a grave 
of unemployment for the other industries 


which helped to bring about this condition. 
No greater lesson can be brought home 
to our people than that we must not only 
get but give quid pro quo in service. No 
particular economic fraction of our popula- 
tion can long continue securing undue ad- 
vantage without disaster to itself and the 
community. Our whole economic and moral 
problem—indeed, our safety, our satisfac- 
tion, and our happiness—are balanced upon 
our practice of this basic truth in business 
dealings. 

There are many encouraging signs in 
this readjustment. Many manufacturers 
and wholesalers are making cuts in their 
inventories that equal or exceed the in- 
creases which they obtained when we were 
on the upgrade. They are passing their 
savings in raw material and labor on to the 
next stop in distribution. Economically, the 
retailer is of necessity the last of the chain 
to make readjustment, and in some local- 
ities and some iines he has been less respon- 
sive to the necessity of this readjustment 
than the situation calls for. The processes 
of competition work very sharply and 
promptly upon the manufacturer and whole. 
saler because the buyers are comparatively 
few and very wise. They do not so react 
upon the retailer because the public at large 
is not so wise and is too inert to do that 
shopping around for the tbest bargains 
which is necessary to set up the processes 
of competition. 

Labor shows a willingness to make re- 
ductions in wages in many directions, and 
I believe is willing to face even further 
reductions if its sacrifices can be demon- 
stratively handed on in general reduction 
of final price levels, so that the cost of liv- 
ing travels in step. Labor is growing in 
efficiency, and shows a willingness to re- 
move the objectionable limitations, an effort 
that grew up in some industries during the 
war. 

It is entirely possible for us to main- 
tain our high standards of living if we can 
secure equitable readjustments all along 
the line. But we must face the fact that 
if we are to hold to our higher standard of 
living and to maintain employment of our 
people against the competition of the living 
standards of Europe, lowered for a whole 
generation, we must do it with greater 
efficiency, and by harder work, 





A Few Sidelights on the Middle-West from the 
National City Bank of Chicago 


The country is in the midst of the 
drastic readjustemnt which everyone knew 
would come sooner or later, but which was 
scarcely expected in its present intensity 
at this time. It is not a pleasant ordeal 
but the comforting thought is that we shall 
be the better for it and that through sys- 
tematic deflation, general business will be 
re-established upon a safe and sound foot- 
ing. Absence of buying in some industries 
even at the reduced price levels shows that 
the public is not convinced yet that the 
movement will not go further. All prices 
are to a greater or lesser extent being re- 
adjusted which means that price inequal- 
ities are being straightened out and that 
the country is developing a price level at 
which it will resume business in earnest. 
When this level is established—and we are 
approaching it more closely every day—the 


basis will be laid for sustained revival in 
general trade. 
Cost or LiIviInc Has CoME DowN 


All living costs and the expense of doing 
business are being lowered in response to an 
insistent demand for the abandonment of 
war schedules. The figures of the National 
Industrial Conference Board show that 
within a year the cost of living has come 
down 20 per cent, although it is still 61.9 
per cent above the level of 1914. Food 
prices within twelve months have been low- 
ered 33.8 per cent, fuel and light 7.2 per 
cent and shelter 8.2 per cent. The country 
is still desperately in need of new houses 
and apartments for rentals are burdensome 
everywhere. Investigation shows that ren- 
tals consume from 15 per cent to 20 per 
cent of the average wage earner’s income 
and that there is little chance of reducing 
them until capital and labor get together 
and a well defined program for community 
building is carried out. This is very im- 
portant, for history shows that social dis- 





orders increase when workers are improp- 
erly housed and living conditions at indus- 
trial centers become intolerable. In those 
sections which have maintained the war 
scale of wages, relatively little reai work 
is being done, for the one thing certain is 
that the country cannot erect houses at 
the average scale of war costs. The nation 
is desperately in need of dwelling accom- 
modations and the sooner the requirements 
are met the better it will be for all con- 
cerned, including even those workers who 
have resisted wage cuts most vigorously. 


GREAT TAX BURDEN 


Although the services of several thousand 
government employees have been dispensed 
with the preliminary estimates show that 
during the new fiscal year beginning this 
month every man, woman and child in the 
United States may be taxed $60 for the 
expense of conducting the Federal Govern- 
ment. This is quite apart, of course, from 
the demands of local, state and county 
taxation, and shows how enormously the 
cost of government has increased since the 
World War began. An honest effort is being 
made to curtail these outlays, but it is evi- 
dent that the procedure will be slow and 
that for several years to come the cost of 
government will figure largely in the cost 
of living. Other nations are much worse 
off than we are, but there is reason to be- 
lieve that much good will come ultimately 
from the efforts of various government offi- 
cers and public spirited citizens to lessen 
the outlays for armament and military pur- 
poses. The public outlays will be increased 
to some extent by the disposition of the 
Legislatures and public bodies to vote im- 
mense sums for ogee | campaigns 
and other improvements calculated to give 
employment to many of the 4,000,000 or 
5,000,000 workers in this country without 
anything to do. 
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Cut Production Costs—With Modern Equipment 


Time to “Cash” the Present—Credit Structure Stronger— 
Need for a Demand for Goods—European Situation 


In an address before the American In- 
stitute of Banking at Minneapolis, Francis 
H. Sisson, vice-president of the Guaranty 
Trust Company of New York, said in part: 

“For more than a year the American 
people have been discounting the future. 
The time has arrived when they should be- 
gin to ‘cash’ the present. There is ample 
evidence to indicate that many of the read- 
justments which we have = in the 
last twelve months have practically been 
completed, and, although there will in- 
evitably be further readjustment in other 
directions we are rapidly succeeding in lay- 
ing a foundation for the revival of business 
on a sane, sound and stable basis. 


SyMpToMsS RATHER THAN CAUSES 


“One of the most significant and funda- 
mental indices of that fact is the improved 
credit situation. But the conditions which 
underlie and influence the credit situation 
are so complicated that many business men, 
and others, quite naturally, are likely to 
overlook or misunderstand the essential 
factors and perhaps attach too much im- 
portance to less vital but more spectacular 
features; thereby, frequently being led to 
seek a remedy for symptoms, rather than 
causes. That state of mind unquestionably 
accounts for several of the alleged economic 
panaceas which have been conceived since 
the Armistice, and some of which been 
tried, notably the emergency tariff for the 
‘benefit’ of our agricultural interests. 

“Consequently it is imperative for us to 
concentrate our attention on the essential, 
fundamental factors in the business situa- 
tion and to interpret them as correctly as 
we can in the light of past experience and 
the present juxtaposition of various ele- 
ments. For that reason the condition of 
credit is of especial interest, particularly 
now, and should be studied by the business 
man not merely from the viewpoint of sup- 
ply and demand and rates but also for the 
purpose of ascertaining basic principles and 
underlying causes. Such a study today 
will inevitably lead to reassurance and con- 
fidence. 


CHANGE IN BASIS OF CREDIT STRUCTURE 


“There is a very important development 
in the credit situation which should be 
noted. I refer to the fact that during the 
last twelve months there has been a de- 
cided shift in the basis of our credit struc- 
ture from Government obligations to busi- 
ness paper. In other words there has been 
a very marked reduction in the discounts 
at the Federal Reserve banks secured by 
Government obligations. 

“It is gratifying to observe also that, 
whereas in 1919 only slightly more than 
$700,000,000 was extended by Reserve 
banks on agricultural and livestock paper, 
in 1920 more than $1,980,000,000 was 
granted on that kind of paper. The farm- 
ers, in brief, are better financed than they 
have ever been, notwithstanding that they 
have not been as freely supplied with credit 
as some of them desired for the a 
of trying to suspend the operation of irre- 
sistible economic laws by artificially sus- 
taining prices for their products in a uni- 
versally falling market. And that is one 
of the most encouraging indications in the 
present situation. 


THOROUGH LIQUIDATION ESSENTIAL 


“We are witnessing the repetition of a 
familiar experience in the accumulation of 
bank reserves coincident with retarded busi- 
ness activity. Such conditions ordinarily 
precede a period of declining interest rates, 
which in turn tend to stimulate borrowings 
for productive purposes. This reaction is 
not altogether automatic, however, for 
the cost of borrowed money is but one 
of several elements in the general cost of 
producing goods. It should not be expected 
that the decline in interest rates which has 
been recorded will suffice of itself to relieve 
business of the depression through which 
it is now passing. And it is better that 
the liquidation should be thorough than 
that a premature, partial revival, which 
could not be sustained, should engender 
false hopes respecting an immediate return 
of geucral prosperity. 

“Let us not forget that a bank rate can- 
not create capital and credit. Only pro- 
ductivity and saving can do so. 


GREATEST OBSTACLE TO BUSINESS REVIVAL 


“Notwithstanding that there is still con- 
siderable ‘frozen’ credit in this country the 
principal economic problem is not the credit 
situation, although many, especially in ag- 
ricultural districts, appear to think so. The 
chief obstacle to a general revival of busi- 
ness is the difficulty of developing an ade- 
quate demand for goods. 


\ 





“Superficial consideration of that prob- 
lem would suggest that the solution would 
lie wholly in the readjustment of prices. 
But lower prices in many lines have not 
aided materially in stimulating buying. As 
a matter of fact, in some instances, para- 
doxical thought it may seem, the lower 
the price, the less buying there has been. 
This curious antithesis has been due, of 
course, to the belief generally entertained 
that pracically all commodity prices were 
certain to recede even more than they have, 
which has tended, naturally, to prolong the 
so-called buyers’ strike. 


PRICE FLUCTUATIONS 


“It would be well, however, for the public 
to study recent price trends and their un- 
derlying factors, for many significant devel- 
opments are occurring. For instance, the 
wholesale prices of several basic commodi- 
ties; namely, wheat, corn, cotton, sugar, 
rubber, copper, lead, pig iron, petroleum 
and timber, increased 24 per cent last 
month. That advance marked the end of 
a steady decline in the prices of these com- 
modities from their peak on June 1, 1920, 
which represented a fall of more than 54 
per cent. It is interesting to note that the 
highest price of rubber in the period follow- 
ing the Armistice was only 1 per cent above 
that of July 1, 1914, and on June 1 of this 
year the price of rubber was 70 per cent 
below the pre-war price. On that date, too, 
copper was 2 per cent cheaper than on 
July 1, 1914; cotton was 3 per cent cheaper, 
and hides 35 per cent cheaper. 

“While there is great unevenness in price 
levels and some commodities must undergo 
further liquidation it is equally true that 
other prices have depreciated too much and 
are now beginning to ascend to their right- 
ful level. It is essential for the public to 
realize that the turn has arrived in the 
prices of some commodities. 

“Many buyers seem to be pursuing a 
hand-to-mouth purchasing policy in the 
hope that prices generally will recede to the 
pre-war level. Apparently they fail to un- 
derstand that it is of little consequence at 
what level prices are stabilized so long as 
they are stabilized, which is the important 
object. And stabilization will come when 
there is proper adjustment of various com- 
modity prices one to another and between 
costs of production and distribution of com- 
modities and their prices to consumers, 

“That which would help this country 
most of all at present would be a national 
movement to buy, ‘not until it hurts,’ but 
until it helps. 


More LIQUIDATION OF RAILROAD 
Costs NEEDED 


“Following the recent announcement of 
the Railroad Labor Board authorizing a 
reduction of wages of railroad employees on 
about 100 roads and amounting to approx- 
imately 12 per cent, effective July 1, there 
has been considerable agitation for an im- 
mediate horizontal reduction in freight and 
passenger rates. Such a reduction would 
be extremely advantageous to the economic 
welfare of the country, of course, if it were 
possible without further jeopardizing the 
finances and credit of the carriers and pre- 
cipitating receiverships—to the very decided 
economic detriment of the country. 

“The situation now, however, with many 
commodity prices dropping sharply, is dif- 
ferent. The problem is to bring about a 
rate readjustment by which lower rates 
will be provided for commodities that can- 
not be handled at the present rate levels, 
and not to effect a horizontal rate reduction 
which will take away from the railroads 
all that they hope to save through the 
forthcoming wage reduction and economies 
made possible by the abrogation of the 
national agreements. 

“Furthermore, it must not be overlooked 
that considerable progress has already been 
made in rate readjustments on the com- 
modity basis, and that thousands of pro- 
posed changes, agreed to by railroads and 
shippers, have been submitted to the Inter- 


state Commerce Commission for its ap- 

proval. 

HALF Our PEOPLE DIRECTLY OR INDIRECTLY 
INTERESTED 


“Aside from the very vital bearing that 
the betterment of railroad finances and 
credit would have on the general economic 
situation there is another very important 
consideration ; namely, that approximately 
50,000,000 Americans are the indirect own- 
ers of our railroads through the investment 
of their savings in railroad securities. And, 
therefore, they should be keenly interested 
in the welfare of the railroads, because that 
in some degree affects their own welfare, 
They themselves want fair treatment; con- 
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sequently they should insist that the rail- 
roads be given like treatment. And they 
should realize that there must be further 
reduction in railroad operating costs before 
there can be justifiable general reductions 
in railroad rates. 


BETTERMENT OF EUROPEAN SITUATION 
IMPERATIVE 


“While we can better our economic con- 
dition materially through putting our own 
house in order we cannot achieve the full 
measure of prosperity that is possible for 
us until there is decided improvement in 
the European situation. Try as we may 
to circumvent that stubborn fact we are 
gradually coming to understand, through 
painful, but let us hope gainful, experience 
that if the remainder of the world is eco- 
nomically dependent upon us to a larger 
extent than any other country we are lik 
wise economically dependent upon the re- 
mainder of the world to a larger extent 
than we have heretofore realized. 

“In this connection it is very signifi- 
cant to note recent changes in our foreign 
trade. It may surprise some of us to learn 
that in April of this year our export trade 
valued at pre-war prices, was approximately 
equivalent to that of April, 1913. But our 
imports, similarly measured, were about 


2 ee cent. in excess of those of April, 
“Asia, as well as South America, de- 


veloped trade balances against the United 
States in April. The number of prinicipal 


countries holding such balances increased 
from seven in march to a dozen or more 
in April. 

Switzerland, Central America, Brazil, 
Chile, Uruguay, China, British India, the 
Dutch East Indies, the Philippine Islands, 
British South Africa and Egypt all had 
favorable balances during April. Japan 


reversed a March debit of $5,500,000 to an 
April credit of $11,500,000. 


Not MERELY oF LONG CREDITS 


“Our problem is not merely to extend 
long-term credits sufficient to get our sur- 
plus products out of this country, but also, 
and rather, to aid in re-establishing the 
industries of other countries so that these 
countries can _ rehabilitate their general 
economic condition as quickly as possible. 
We prosper most when they are most pros- 
perous, because their needs are greater, if 
not more urgent, and can be satisfied 
through greater purchasing power. Con- 
sequently, we should export capital, as well 
as goods; machinery, as well as raw ma- 
terials; American methods, as well as 
American merchandise. 

“Fortunately, Europe is no longer going 


hungry. The rationing of food has been 
abandoned among two-thirds of the pop- 
ulation. And, according to information 


received by the Department of Commerce, 
with the forthcoming harvest it is expected 
that the economic recovery of Europe will 
have proceeded so far, both in local pro- 
duction and ability to provide the full 
amount of needed imports, that the ration- 
ing of food can be abandoned in all coun 
tries, except possibly Austria. Coal ration- 
ing has ceased in every country except 
Germany, Italy, Poland, Austria and 
Hungary. 

“The clothing situation alone has failed 
to keep pace with the improvement of the 
other basic necessities. Imports of textiles 
have been insufficient to meet the urgent 
demand for an adequate amount of wear- 
ing apparel, and larger imports of textiles 
by Europe are sure to follow—which should 
help materially in moving our vast surplus 
cotton out of warehouses and in reviving 
our textile industry. 





Idle Freight Cars Decreasing 
Says Railway Association 


A further decline in the number of sur- 
plus freight cars is shown by reports just 
received from the railroads throughout the 
United States by the Car Service Division 
of the American Railway Association. 

On June 15, according to these reports, 
the number of cars in excess of current 
freight requirements was 381,746, which 
was a decrease of 7,780 cars compared with 
that on June 8. Of the total surplus, 
159,448 consisted of coal cars which was, 
however, a reduction of 2,587 compared 
with the number of idle coal cars on June 
8. There were also 143,935 surplus box cars 
on the latter date but this was a decrease 
of 3,721 in about a week. 


Reports also showed increased demand 


for stock as well as automobile and fur- 
niture cars, there being a decrease in the 
number of surplus stock cars of 778 since 
June 8 and nearly 400 for the latter type 
of cars. 








The “on with the dance, let joy be uncon- 
fined” method of conducting affairs has 
received more than one rude shock of late. 
The estimate of unemployed varies some- 
what with the political and economic views 
of the estimator, but on the lowest figure 
out-of-works cannot be many less than 
4,000,000 persons. Through ordinary causes 
more than 2,000,000 persons are on the lists. 
The miners’ dispute accounts for more than 
another million, and a dispute in the cotton 
industry embroils more than a half million. 
In addition the threatened and not alto- 
gether improbable stoppage of engineering 
workpeople has been estimated, perhaps not 
too optimistically, as likely to involve about 
one and one-half million workers of all 
kinds. The effect of this want of employ- 
ment on overseas trading will be clear. 
According to the latest returns the value 
of British exports last month—£43,088,418 
—was actually lower than the®value in the 
same month of 1913; consequently, even if 
prices are now no more than double pre- 
war standards it follows that in quantities 
only half the pre-war exports are being sent 
away. In moncy values exports last month 
were more than £76,000,000 below the fig- 
ures for 1920. Comparing the first five 
months of this year with the same period 


of last year the imports are about 379% 
million pounds lower and total exports 
about 2634 million pounds lower also. Last 


month’s imports were valued at £86,308,30 
and re-exports (exports of foreign and 
colonial merchandise) at £7,231,836. It 
must not be thought that the decline in 
exports Is due solely or even mainly to the 
long-continued coal dispute. It has been 
manifest for a number of months and the 
same applies also to imports. Taking engi- 
neering only the unemployment figures 
showed a marked and continuous rise, 
month by month, before the opening of the 
coal dispute. The work market, or at any 
rate Great Britain’s share, has been stead- 
ily fading and, while settlement of the 
various disputes now in progress will cer- 
tainly remove a serious handicap, this will 
not itself form a complete remedy for the 
present troubles. 
YOVERNMENT FINANCES 


The whole financial position is a matter 


for serious thought for, to judge by the 
figures so far available, no budget surplus 
can accrue. The government is attempt- 
ing cuts in all directions, and the govern- 


ment-sponsored act by which farmers were 
guaranteed prices for wheat, etc., will be 
repealed, though only about six months old. 
It almost necessarily follows that wages of 
agricultural laborers must decline, for with 
removal of guaranteed prices goes the mini- 


mum wage as fixed by wage boards. Not 
to give a list, in many trades, reductions 
in wages are threatened or have already 


been effected. 

Part, but part only, of the bill arising 
from the coal troubles has been presented, 
the cost of mobilization, etc., of the reserve 
and defence force being about six million 
pounds, while the transport arrangements, 
importation of coal, bounties, etc., cost more 


than six and a half millions, and the extra 
cost of railways—lue, it is true, in part 
to the ordinary depression—will amount to 


addition, if the 
mining indus- 
umount of ten 


about nine millions In 
terms are accepted, the coal 
try is to be subsidized to the 


millions. The post office loss of three and 
a half million pounds arising rather from 
the telegraph and telephone services than 
the ordinary postal service (the latter make 
a profit) will ahout be met, according to 
an official estimate, by increased postage 
charges. So that the pre-war halfpenny 
postcard costs 14d. for postal purchases, 


postage on foreign, but not colonial or 
American letters, is raised from 24d. to 3d.; 
other charges are increased and part of the 
loss is to be prevented by the stoppage of 
Sunday delivery and collection of letters. 
But the value of technical trade journals 
as missionaries of business has been so well 
impressed on the postmaster-general that 
he withdrew the proposal to increase post- 
age rates of printed matter sent abroad. A 
council of business men has been formed 
to help the postal officials in an advisory 
capacity. 


UNEMPLOYMENT FuNpDS GoNE 


The unemployment funds of the trade 
unions have been depleted by circumstances, 
though the exact position is naturally only 


known to trade union authorities. The 
position — of the national unemployment 
scheme is notorious. A war surplus of 


twenty millions has been used up and most 
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of the ten millions borrowed; fresh bor- 
rowing from the treasury must therefore 
be made. The scheme in short has col- 
lapsed. It has therefore been decided to 
increase the payments, men, for example, 
paying 7d. per week and employers 8d. per 
week and the state a fourth. Similarly 
the benefits are to be reduced, that is, to 
15s. a week for men, 12s. for women and 
proportionately for younger workers. The 
waitin period is to be increased from 
three days to six, but on the other hand, in 
view of the serious want of employment 
thought likely to continue, the benefit period 
is to be extended by six weeks. At present 
nearly 25 per cent of the insured persons 
are out of work and benefit is being paid 
to the tune of say £2,000,000 weekly, with 
contributions of about one-third of a million 
pounds. Leaving out of account the coal 
industry, apparently it is the pottery and 
earthenware industry that in the immediate 
past has been suffering most from want of 
employment, for, as stated officially, 75 per 
cent of the people in these trades are unem- 
ployed, with 57 per cent in the case of the 
iron, steel and tin-plate trades, and 35 per 
cent in the glass industry. Much the same 
order applies where short-time working is 
also included in the estimate; but the linen, 
cotton, jute, etc., bolts and nuts, etc., indus- 
tries then take—the bad—precedence of 
glass. 


LABoR STILL OBSTINATE 
While trouble is still possible all round, 


the labor position may nevertheless clear 
very quickly. In the cotton industry the 
two sides have agreed to terms, which, 


however, at the moment need ratification, 
and in the coal fields, though the results 
of the ballot so far made public are not too 
promising, it is likely that the dispute may 
be stopped. The engineering strike or 


lockout, whichever way it may be repre- 
sented, has not yet eventuated. During 
negotiations extending over three months 


the workmen’s representatives have clearly 
been fighting a delaying action. Now at the 
last moment, on the intervention of the 
Minister of Labor, the employers have 
modified their terms by spreading the re- 
ductions over a longer period and allowin, 
the trade unions a further fortnight in 
which to ballot. In due course the 124 per 
cent (time) and 74 per cent (piece) Min- 
istry of Munitions’ bonus will be withdrawn, 
the three stages stretching out to the first 
full pay day in September next. Next 3s. 
a week will come off time rates and 74 per 
cent off piece rates at the first pay day in 
October, 3s. then coming off whenever the 
official cost of living index number reaches 
an excess value of 115 per cent, ie., 215 
as against 100 pre-war, but not earlier than 
the first pay day in November. 


OPTIMISM IN BUSINESS 


Meanwhile in the last few days certain 
business men, particularly those of the 
smaller order, have taken a more optimistic 
view of the general position. Few can 
mention any real ground for their view, but 
some base their ideas on the lighter labor 
position and some even on the hope of re- 
duced taxation. Perhaps the fine weather 
might be noted. In engineering and in fact 
generally speaking, much will depend on the 


price at which coal can be produced and 
sold. Reference to the amount of coal 
needed to produce steel will show the in- 
terdependence of industries, a fact which 


is often overlooked, though it is of impor- 
tance when German finished steel bars are 
sold at £11 a ton and gas strip at £12 10s. 
a ton delivered in the Birmingham district, 
as reported at the last meeting of the 
London iron and steel exchange. Business 
in pig iron is described as practically at a 
standstill “owing to the exhaustion of 


stocks of foundry iron, though a limited 
quantity of forge quality still offers.” 
Apparently there are many inquiries for 
manufactured iron and steel, but reduced 
cost of production is needed before they 
can be transformed into orders. Wages 


in the iron and steel industry steadily and 
rapidly decline, being based on a sliding 
scale and varying somewhat with the price 
obtained. 
NEw BvuSINESS 

Very little in the way of new engineering 
contracts has been recorded of late, but 
Metropolitan-Vickers, Ltd., Trafford Park, 
are to supply turbo-alternators to the value 
of about £300,000 to the city of Melbourne, 
and it is understood that the order for 
the switchgear has gone to America. Inabil- 
ity to complete a contract within the time 





AMERICAN MACHINIST 






Vol. 55, No. 2 





limit has more than once led to canceRa- 
tion recently, the firm of Robert Stephenson 

Co. mentioning this in connection with 
locomotives they ought to have supplied. 
Trade is in fact very dull and the British 
Engineers’ Association is issuing a state- 
ment to the effect that “in spite of the 
strenuous efforts of directors and managers 
engineering firms are quite unable to secure 
the volurne of business required to replace 
the orders executed during the last six 
months, or now rapidly approaching com- 
pletion.” They point to the need for lower 
prices within the purchasing power of the 
customer, this applying, they add, even to 
the home market. A settlement of the coal 
dispute is not thought in itself sufficient, 
and “it cannot be too clearly and widely 
understood that the engineering industry 
has no chance of recovery unless and until 
a substantial reduction has been made in 
the costs of production. This is a problem 
to be solved, and failing its solution other 
considerations will be of little more than 
academic inter2st.” The coal dispute, carry- 
ing with it the cancellation of a number 
of trains has, together with the reduction 
in prices, helped certain of the motor car 
firms, though the industry as a whole can 
hardly be described as happy. Still several 
firms have been fairly engaged of late, and 
it is felt that the future of the British 


motor car industry will lie more in the 
direction of the lighter and cheaper car. 


This relative activity has had some effect 
on the market for small tools; here prices 
have been reduced and stocks valued on a 
lower basis. 


MACHINE TOOLS VERY QUIET 


Nothing can be said regarding the ma- 
chine tool trade itself; it is at the moment 
one of the least promising sections of Brit- 
ish engineering. 

Looking at this portion of the overseas 
trading figures, the machine-tool imports 
have naturally declined during 1921, but 
during the same period even now are higher 
than in 1913, the weights as officially given 
being 1,969 tons and 1,655 tons, as against 
5,732 tons in 1920. The value per ton has 
increased from about £90 in 1913 to about 
£240 this year. In exports Great Britain 
has so far done better, sending away 11,113 
tons against 7,285 tons in 1913, and a 
slightly lower amount in 1920. The value 
has risen from about £60 to about £145 
to the ton. The re-exports of machine tools 
are not heavy, 125 tons during the current 
year; the value is about £225 per ton, or 
rather less then the unit value for the 
imports, and in fact showing only a rela- 
tively small increase on pre-war values, 


PRICE TRENDS 


The rate of decline in wholesale prices 
has slackened of late, in fact, according to 
one estmate (there are several) the bot- 
tom has been reached, if only temporarily. 
But the Board of Trade index number for 
the past month is 204.7, showing a drop 
of four points. Retail prices have lagged 
behind wholesale prices for some consid- 
erable time, a fact that has been the sub- 
ject of bitter comment on the part of whole- 
salers, who assert that retailers throw prac- 
tically all the sacrifice on the wholesale 
side. It seems clear that the cost of living 
might be lowered somewhat but for the 
shopkeeper element. New figures are almost 
due—the last available gave the value at 
219. 





Aerial Mail Service Between 
Bahamas and Florida 


According to Consul Lathrop an act has 
already passed its first reading in the 
Bahama House or Assembly by which cer- 
tain concessions are given to the Bermuda 
and West Atlantic Aviation Co., a British 
limited company with registered offices in 
London. A subsidiary of £5,000 per year 
is provided in the decree for the purpose 
of carrying mails between Nassau, Bahama, 
and Miami, Fla. It is expected that the 
hangar and repair shops constructed by the 
company will be open to the airplanes of 
all nations on reasonable terms, although 
at present the bill provides for this only 
by inference. 

The Australian Federal Postmaster Gen- 
eral’s Department is conferring with the 
Air Council with reference to the practica- 
bility of establishing an aerial mail service 
for Australia. 
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The thirtieth of June marked the end of 
a half year during which business men 
have been worrying and apprehensive. Let 
us see whether the worry and apprehension 
have been warranted. 

In the six months ending Dec. 31, 1920, 
commodities declined almost precipitately. 
Wheat, corn, oats and flour, pork, lard, beef 
and butter, tea, coffee and sugar, wool and 
silk, cotton, cottonseed oil and print cloths, 
iron, steel and copper, lead, tin and silver, 
hides, leather and rubber were, upon the 
average, 40 per cent lower at the end of 
1920 than they were a year ago. 

The average decline in the same articles 
since last New Years has been only 18 per 
sent, or less than half the depreciation 
registered in the previous half year. Cot- 
ton and hides, leather and copper, oats and 
corn, coffee and tea are now down to pre- 
war prices and wheat, flour, steel and iron 
are the only staples on the list that are 
substantially above the’ quotations of June, 
1914. 

The record of the security markets is not 
dissimilar. The stocks of ten representa- 
tive industrial corporations that had de- 
slined an average of 39 per cent during the 
six months ending Dec. 31, 1920, fell only 
10 per cent in the last half year and ten 
railroad stocks that showed an average de- 
‘line of 16 per cent during the last six 
months of 1920 were but 5 per cent lower 
on June 30 this year than they were at the 
end of the previous year. 

In other words, taking securities and 
commodities together the average decline of 
say 11 per cent during the last six months 
is about one third of that recorded in the 
previous half year and many of these se- 
curities are now below prewar quotations 
while not a few of the commodities are 
quoted at less than they could have been 
bought for in June, 1914. A schedule of the 
commodities, securities and prices upon 
which the foregoing statements are based 
will be sent upon request. It is too long 
to be printed. 

Viewing the record of the entire twelve 
months it is indeed remarkable that a de- 
cline which has cut values nearly in half 
could have occurred without causing a 
single bank or mercantile failure of the first 
magnitude, but as bearing upon the imme- 
diate future it is more important to ob- 
serve that the speed of the decline has been 
so much slackened during the last six 
months that we are perhaps justified in as- 
suming that its end is near. 

A study of the periodicity of price move- 
ments shows that the declines have been 
much more abrupt than the advances and 
that while the mean line of human progress 
is steadily upward it is successively crossed 
and recrossed by the line of demand, which 
varies as people are economical or extrava- 
gant, but is rarely more than 10 per cent 
above ar below the normal. 

Certainly the developments of the week 
do not indicate that there is anything very 
seriously wrong at present and while the 
losses some sustained and wrote off at the 
end of last year may have made them feel 
sore but few bones have been broken and 
there is, I submit, but little in the record of 
the last six months to justify the pessi- 
mism so generally felt and expressed. 

In talking about this unnecessary sur- 
render to gloom Thomas A. Edison said 
the other day: “I have been through five 
depressions in my business life. They are 
all alike. This latest one is exactly like 
all the rest. The men who, if business fell 
off 66 per cent, increased their selling effort 


by 75 


) per cent managed to pull through as 


if there was no depression and the efforts 
of such men tended to shorten the periods 
of depression.” 


Mr. Edison’s figures are wrong. Business 
hever falls off 66 per cent, but his faith in 
the stimulating power of human energy is 
sound and inspiring, and those who have 
een waiting for the tide to turn as they 
laid upon their oars will, I fear, soon find 
themselves outdistanced unless they com- 
mence rowing again. 
we reasons for this opinion are as fol- 

First; the growing ease of money and 
the nereasing bank reserves which, as I 
have so often pointed out, are prerequisites 
of business activity. 


Second; the tone of the stock market. 
which registering as it does the collective 
opinion of acute and trained observers, is 
distinctly firmer and substantially higher. 

Third; the advance in bonds, which 
shows that investors are recovering confi- 
dence and indicates that hoarded capital 
will shortly be seeking employment, 

Fourth; the Government report on the 
cotton crop, which puts the reduction in 
acreage at per cent and connotes a 
hitherto unattainable degree of co-operation 
among the Southern farmers, by virtue of 
which they will in the future be able to 
control the price of cotton, thereby assur- 
ing reasonable prosperity to the South. 

Fifth; the manifest improvement in the 
railroad situation evidenced by a very sub- 
stantial increase in net earnings for May. 

Sixth; the remarkable increase in sav- 
ings bank deposits in New York and Chi- 
cago during the past six months. 

Seventh; the generally improved posi- 
tion of the public utility companies in the 
United States as a result of the general 
advance in street car fares and public serv- 
ice charges that has been authorized. 

Eighth; the increase in building activity 
that is reported from all over the country 
and the general belief that there is a large 
potential demand for steel that will make 
itself felt when prices are reduced. 

Ninth; the good distributive trade that 
is reported in most wholesale staple mar- 
kets and a retail trade in essentials whose 
volume as indicated by its money value is 
as large as last year. 

Tenth; the manifestly better feeling in 
England that has followed the settlement of 
the coal strike and the pourparlers now be- 
ing held in Dublin and London from which 
@ permanent solution of the troublesone 
Irish problem is expected. 

As against this impressive array of the 
encouraging there is to be put: 

The prospect of a long fight in Congress 
over a tariff measure that is in many 
respects objectionable and may seriously 
curtail our foreign trade. 

The possible passage of a bill donating a 
bonus of from two to five billions to those 
who served in the war. 

The delay of Congress in attacking the 

problem of taxation and diminishing the 
burden with which enterprise is now un- 
fairly handicapped. 
_ The political and economic complications 
in which Obregon has involved himself in 
Mexico and the possibility that he will 
shortly be unseated. 

The acute financial distress in Cuba and 
the resulting tie-up of American capital 
there. 

It is, however, to be noted that all of 
these troubles except the Cuban crisis are 
in futuro and are therefore preventable if 
we work hard enough. The passage of the 
bonus bill, which would make it necessary 
to issue two or three billions more bonds 
is the thing most to be feared. Everyone 
who believes that it will involve an un- 
warranted raid on the Treasury and lead 
to an orgy of extravagance ought to oppose 
it with all the influence he can command. 

If and when it is finally killed there will 
be less difficulty in persuading Congress to 
revise the tax laws intelligently and minim- 
ize the obstacles to foreign trade that the 
tariff is certain to create. This is about 
all that can be hoped for but if through 
the united use of their influence the busi- 
ness men of this country can induce Con- 
gress to act with reasonable economic 
intelligence there is reason to expect that 
American business will thrive again as it 
has in the past despite the burdens which 
the war has imposed. Relatively they are 
not as heavy as those that we assumed in 
fighting the Civil War in 1861-5. Our 
national wealth in 1860 was estimated at 
16 billions and the war left us with a 
national debt of 24 billions. Our national 
wealth today is variously estimated at from 
300 to 500 billions and our debt at 24 
billions. In 1865 the country was divided 
and the South was impoverished. Now it is 
united and there has been no impairment 
of our productive power anywhere. The 
comparison should be an antidote to 
pessimism. 

In detail the news of the week contains 
jittle that calls for particular comment. 


The reserve ratio of the Federal Reserve 
Banks is 60 as compared with 60.8 per 
cent a week ago. The change is not sig- 
nificant. The gold reserves continue to pile 
up. They have gained $16,000,000 during 
the week. Bank clearings, as reported by 
Bradstreet, are only 12.6 per cent below 
those of a year ago, from which an actual 
increase in the volume of business passing 
is to be inferred. The statistics indicate a 
decrease in the number of those who are 
said to be unemployed but I am inclined 
to believe that most of the unemployment 
is voluntary and that the idleness of those 
who are not working is largely due to their 
unwillingness to accept the wages or the 
jobs offered. In other words they have 
become somewhat epicurean in their taste 
for work and the corrective of a little 
adversity will do them no harm. 

The crops promise well despite seasonal 
reports of damage. Trade reports are gen- 
erally encouraging and the commercial 
barometer if it is not higher is at least 
steady and indicative of fair weather. 


——— > —-— 


Extend Credits or Lose 
Export Trade 


The commercial prosperity of the United 
States depends in no small degree on the 
eventual readjustment of the country’s for- 
eign trade relation according to the view- 
po‘nt of American delegates attending the 
meeting of the International Chamber of 
Commerce in London. 

This opinion is expressed in an economic 
summary to be delivered by the Americans 
at the meeting signed by the American 
National Committee, of which A. C. Bed- 
ford, chairman of the Standard Oil Com- 
pany of New Jersey and American vice- 
president of the International Chamber, is 
the chairman. 

“The United States,” says the report, “is 
one of the chief sufferers from the partial 
dislocation of the trade of the world, and 
unless she is prepared to extend credits on 
a large scale must look forward to a great 
decrease of her export trade, which will 
react unfavorably upon industrial condi- 
tions and retard her recovery from the 
present depression. 

“At the same time the fact that the war 
has changed her status from that of a 
debtor to that of a creditor nation shows 
that she must also be prepared to receive 
imports in larger volume than formerly, 
and such an increase may react unfavor- 
ably on certain lines of trade. 

“This problem of the readjustment of for- 
eign trade relations is one of the most im- 
portant developments that have resulted 
from the World War, and upon her successs 
in solving it the commercial prosperity of 
the United States during the next few years 
will in no small degree depend.” 

In a part of the report devoted to the 
financial situation in the United States the 
committee pictures the situation caused by 
the rapid fall in prices and says: 

“Although definite progress has 
made in the liquidation of frozen credits 
and therefore in the direction of easier 
money the process of readjustment is not 
complete. It has turned out that many 
business concerns are more seriously in- 
volved than was at first supposed; and as 
facts of this nature become more fully de- 
veloped the conclusion is frequently drawn 
that the credit situation instead of im- 
proving has steadily grown worse. 

“Such an inference is unwarranted and is 
based on a confusion between bank credit 
and private credit. The strain on the banks 
probably passed its peak last autumn when 
it became evident that seasonal and other 
demands would be met without serious dif- 
ficulty. But individual embarrassments and 
bankruptcies steadily grew in number in 
the fall and winter and in some cases their 
full extent was not fully realized. 

In connection with the present remark- 
able movement of gold to the United States, 
the committee declared that wisely handled, 
the increasing gold reserves can be made 
a factor of safety, but if they lead to a 
new period of credit inflation they will 
bring a day of reckoning as severe as 
through which the country has just passed. 


been 
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Notes on the Polish Oil Industry 


Przeglgad Naftowy (Petroleum Review) 
for April, 1921, publishes the following data 
concerning oil products shipped from Polish 





refineries during 1920, these being in ad- 
lition to 3,740 carloads of crude oil which 
were exported: 
Domestic 

Consumption, Exports, Total, 

Cubic Cubie Cubic 

Products Meters Meters Meters 
yasolne......... 502,776 223,589 726,365 
Kerosene........ 867,773 577,098 1,444,871 
oo"  eseeae 200,035 368,017 568,052 
Lubricants....... 454,232 356,425 810,657 
Paraffin......... 87,497 92,939 180,436 
Other products... 466,626 378,042 844,668 
, re 2,578,939 1,996,110 4,575,049 


This year’s (1921) production of alcohol 
in Poland will be about 40,000,000 liters, 
of which 30,000,000 liters will be exportable. 
Last year’s alcohol production was only 
10,000,000 liters (1 liter—0.264 gallon). 





Chinese to Construct Short 
Rail Lines 


According to an official report on Chinese 
railways, the total cost of the entire govern- 
ment property December 31, 1919, amounted 
to $491,577,322 Mex. Of this amount $485,- 
100,154 was the cost of road and equipment; 
$521,366 was the cost of other physical 
property, such as land, mills, or mines, not 
part of the operated railways though hav- 
ing been paid for out of the sums repre- 
sented by mortgage bonds, government in- 
vestment and similar capital liabilities; and 
$5,955,802 was the cost of non-physical 
assets, which consists of stocks and bonds 
of other companies, the purchase price of 
rights an@ similar intangible property. The 
cost of road and equipment per kilometer 
0.62 miles of line in the system was $81,- 
144 Mex. If the average price of the silver 
dollar is taken as equal to 75 cents of 
United States gold currency, the cost of 
the Chinese Government Railways per kil- 
ometer of line wculd amount to $60,000, 
which is rather high. probably owing to the 
fact that much of the materials and most 
of the equipment used were purchased 
abroad. The Ministry of Communications 
is planning the construction of short rail- 
roads in severak directions. The Peking- 
Hankow line is to be connected with the 
Peking-Pukow railway by a branch running 
from Tsingchow to Shihchiachuang. The 
administration of the Peking-Hankow Rail- 
way has also submitted specifications to the 
government for the building of a number 
of highways as feeders for the main line. 
On the Peking-Mukden Railway a second line 
of rails is to be laid between Shangaikuan 
on the west and the Tangshan coal mines. 


The distance is about 120 miles and the 
estimated cost of the work is about $5,000,- 
000 Mex The Yu Tung section of the 
Peking-Hankow Railway will also be 


double tracked. Further north, the Peking- 
Suiyan line is to be extended in a westerly 
direction to the important trading center 
of Paotaocheng across the Mongolia border. 


The Suiyan-Paotao line, the extension into 
inner Mongolia of the Peking-Suiyan Rail- 
way was to be opened for traffic in April. 


The new section ends at Paotaochang, near 


the Yellow River The estimate of ex- 
penses in connection with labor and the 
purchase of materials is stated to be $65,- 


127,300 Mex. 





J. L. Gough Heads Chicago 
Machinery Concern 


The National Machinery Sales Co., ma- 
chinery dealers, of Chicago, whose Illinois 
incorporation we briefly noted some weeks 


has, we learn, opened headquarters at 
Desplaines St. in that city. The 

has been completed by the 
James L. Gough as president 
James J. Sheridan as sec- 
D. Benson as assistant 


ago, 
28 North 
organization 
election of 
and treasurer ; 
retary; and George 
secretary. 

These gentlemen are all well known to 
the machine-tool trade, Mr. Gough having 
been until recently president of the Federal 
Machinery Sales Co., of Chicago. He has 


been in the machine-tool business for more 
than twenty-five years; Mr. Sheridan is a 
well-known Chicago lawyer and banker, 
having been vice-president of the Federal 
company. Mr. Benson was a salesman 
with the same company 


The new company will begin an extensive 
selling program at once, dealing with ma- 
chine tools and accessories. Export, as well 


#s import trade will be handled 








Rand, American Engineer, Gets 
British Honors 


Cable advices to the national headquar- 
ters of the American Society of Mechanical 
Engineers, in New York City, announce the 
election as honorary member of the Iron 
and Steel Institute of Great Britain, of 
Charles F. Rand, chairman of the executive 
board of Engineering Foundation and one 


of the leaders of post-war research in 
American industry. 
Mr. Rand, a prominent mning engineer, 


is a director and a past president of the 
American Institute of Mining and Metal- 
lurgical Engineers. He is also a past presi- 
dent of the United Engineering Society of 
New York. 

Mr. Rand is honorary secretary of the 
John Fritz Medal Board of Award which 
in London last week bestowed the John 
Fritz Medal, for achievement in applied 
science, on Sir Robert Hadfield. Mr. Rand 
is now in England as secretary of the en- 
gineering mission of thirteen which form- 


ally presented the American award to Sir 
Robert. On July 8, at Paris, the John 
Fritz Medal for 1922 was presented to 
Eugene Schneider, head of the famous 
Créusot Works 


In 1914 Mr. Rand was decorated by King 
Alfonso XIII with the Grand Cross of 
Knight Commander(Comendador con Placa) 
of the Order of Isabella Catolica for dis- 
tinguished services to Spain and to mining. 

Mr. Rand holds membership in the Amer- 
ican Iron and Steel Institute, the Iron and 
Steel Institute of Great Britain, National 
Research Council and American Society for 
Testing Materials. He is identified with the 
construction of railways and the opening 
and operation of iron mines in Cuba, be- 
sides being largely interested in mines of 
manganese and copper ores. 

The award to Mr. Rand is the second 
that has been given to American engineers 
recently. Professor Robert Peele of the 
School of Mines of Columbia University 
having been elected to honorary member- 
ship in the Institution of Mining and metal- 
lurgy, of London 





Patent Bill to Be Reconsidered 
by War Department 


So that a further report may be sub- 
mitted by the Secretary of War, the Stanley 
patent bill, providing that foreigners shall 
manufacture within two years any article 
they patent in this country, has been 
allowed by the Senate to go over for 
further consideration. Frederick P. Fish 
of Boston, a patent attorney of national 
reputation, takes the position that the leg- 
islation would set up a bad policy and 
establish a dangerous precedent. In view 
of the objections from such an authority, 
Senator Stanley expressed perfect willing- 
ness to await until the Secretary of War 
could reply to Mr. Fish’s arguments. 

Senator Stanley declared, however, that 
he is thoroughly convinced of the necessity 
of the legislation. He thinks the only effect 
it can have is to protect the Ordnance De- 
partment in a great number of patents that 
have been perfected by American engineers 
upon American ordnance. These same in- 
ventions, Senator Stanley says, which the 
Americans used during the war and are 
now using but which they did not patent, 
have been patented by foreigners and sold 


to the Krupps or other foreign concerns, 
with the result that we cannot use our own 
patents for our own defense. Senator 
Stanley also pointed out that the United 
States is the only country in the world 
that has no such legislation. 

In the course of his remarks, Senator 
Stanley said that he is strongly of the 


opinion that the junking of patents should 
be prevented. He declared that this is one 


of the most fecund sources of corruption 
and of monopoly. He called attention, 
however, to the fact that nothing of that 
kind was attempted in this bill. 





Penn R.R. to Take Over 
Vandalia Shops 


of the general business de- 
pression and the probable later merger of 
the Vandalia shops with the Pennsylvania 
system, the extensive building program at 
Terre Haute, which was to have taken 
place this year, will be abandoned, accord- 
ing to Frank H. Worthington, superin- 
tendent of the St. Louis division. It was 
planned to build up the division in the way 
of new and more extensive car shops and 
facilities for repairing cars and locomotives, 
but these plans will be discarded for an 
indefinite period 


On account 
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Proposed British Empire Air 
Mails 

Interesting developments are foreshad.- 
owed in the scheme which has been sub- 
mitted to the English Government by the 
Agent-General of Tasmania. The plan 
which has been provisionally approved by 
the promoters is to form an Imperial Air 
Company which would take advantage of 
the government offer of airships, plant, and 
other material now in possession of the 
British government, and inaugurate air 
services between Great Britain and Egypt, 
India, South Africa, Australia and New 
Zealand. The capital of the company has 
been fixed at £1,500,000, of which half 
would be issued, and would, it is hoped, be 
taken up as regards 50 per cent, by 
Dominion governments, the remaining 5) 
per cent being subscribed by the genera! 
public. The share of Great Britain wouid 
be the free gift of the airships and mate- 
rial. It is anticipated that it would be 
possible to arrange a time-table of services 
between Great Britain and India of five 
days, of the same period for South Africa, 
with a ten to twelve days’ service to Aus- 
tralia and New Zealand. 





Combination of French Iron and 
Steel Interests 


Much newspaper comment has _ been 
caused by announcements which have ap- 
peared from time to time recently in the 
French trade journals relative to a fusion 
of interests of three large French iron and 
steel companies. The “Forges et Aciéries 
du Nord et de l'Est,” the “Usines Métal- 
lurgiques de la Basse-Loire,” and the 
“Société des Forges et Aciéries du Nord 
et de Lorraine” united to form a new com- 
pany, but such action on their part did 
not bring about a fusion of the companies, 
— of them retaining its own administra- 
ion. 

The first company has obtained the ap- 
proval of its stockholders to constitute in 
a single group certain iron and steel plants 
which were in the occupied region of France 
and were wholly or partially destroyed by 
the Germans. To rebuild and put into 
working order these plants new capital is 
necessary. 

Another instance of such temporary al- 
liances has been seen in the recent com- 
bined issue of shares for the reconstruction 
of the coal mines in the devastated regions 
of the Pas-de-Calais and the North, in 
which all the important coal companies 
are participating and all of which will re- 
ceive a share of the capital subscribed. 


The “Forges et Aciéries du Nord et de 
l'Est” propose to utilize a portion of the 
extra capital which they are issuing for 


subscription to purchase additional interest 
in the North et Lorraine Co. and to buy a 
certain number of shares in their associate 
company, the “Basse-Loire.” 

It has been pointed out that by such an 
association of interest they will better be 
able to distribute their products throughout 
France and abroad, owing to the various 
plants being located in the northern, east- 
ern and western sections of France. The 
companies in question likewise have large 
interests in coal and iron-ore mines and 
will thus be, to a great extent, independent 
and self-supporting as far as raw materials 
are concerned. 





Belting and Aluminum in India 


The increasing number of factories and 
mills in India, especially cotton and jute, 
will demand constantly increasing amounts 


of leather belting. This should be care- 
fully and properly introduced, with due 
consideration of the inefficiency of the 


Indian mechanic and the climatic conditions 
prevailing. The most successful belting is 
that made of high-grade leather, cementhd 
with waterprofing compounds to protect it 
from the hot, moist climate. As many buy- 
ers, however, can not pay the price for 
waterproofed belting, there is a market for 
various grades. 

A plan is under consideration for 
construction of a plant on the western coast 
of India to produce about 2,500 tons a year 
of aluminum from bauxite by the use of 
electricity. It is proposed to generate about 


the 


z0,000 kilowatts by the construction of 4 
large reservoir to collect and store th 
annual rainfall and the flow of a _ small 
stream, with a head of about 1,700 feet 
Considerable quantities of aluminum are 
now being imported for the manufacture 
of cooking and other utensils, and it is 
thought that there will be a good market 
for the product and demand for any su!- 


plus power generated. 
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Cut Production Costs—With Modern Equipment 


Condensed-Clipping Index of Equipment 
Patented Aug. 20, 1918 


Cutter, Milling, “Herringbone” 
Bridgeport Cutter Works, 50 Remer St., Bridgeport, Conn. 
“American Machinist,” April 7, 1921 





The cutter has, as its name would 
indicate, a double-opposed helical 
form of tooth, though the helices do 
not meet at the center, as would a 
true herringbone. The cutter is 
made in two parts, permanently joined 
together. It can be furnished in 
all diameters from 23 to 8 in., and in 

















any width from , to 14 in. The ma- 

terial used is a standard brand of 

high-speed tool steel. 

Drilling Machine, Multiple, Inverted-Spindle 
Defiance Machine Works, Defiance, Ohio. 

“American Machinist,” April 14, 1921 

The chief feature of the machine is the 

fact that the spindles feed upward into the 

bottom of the work, thus permitting the 


chips to fall out of the hole and the work 
to rest on the face in which the holes are 
being drilled. The base and column are a 
single box-form casting. The mechanism is 
constructed in units, each inclosed in a 
compartment. The running parts are 
throughly lubricated. The machine can be 
built with any number of spindles required 
by merely changing the spindle head. Dust 
and chips are excluded from the spindle 
bearings by the use of sleeves and a settling 
chamber. Quick-clamping work fixtures of 
any type can be furnished. Belt drive may 
be used, Or a motor can be mounted at the 
back of the column and connected by means 
of a silent chain. 














Milling Machine, Planer-Type 
Becker Milling Machine Co., Hyde Park, Mass. 
“American Machinist,” April 14, 1921 


This planer-type milling 
chine has a crossrail adjustable 
for height. The machine shown 
has a horizontal spindle, although 
vertical-spindle machines can be 
furnished, two heads being placed 
on the rail if desired. The ma- 
chine is built in sizes from 24 to 
48 in. in width and in standard 
lengths up to 20 ft. The length 
of the bed is 13 times the work- 
ing surface of the table. The 
machine is driven by a 20-hp. 
motor running at 1,200 r.p.m. 
and mounted, together with the 
speed box, on the upper beam. In 
the speed box are sliding gears 
giving eight changes of speed. 
The longitudinal feed of the table is through a cast-iron rack 
nd steel worm, which runs in an oil bath. Tne table has a 
power-driven rapid traverse. 


ma- 

















Boring Attachment, (Re-), Cylinder 
Parnes Drill Co., 814-830 Chestnut St., Rockford, III 
“American Machinist,” April 14, 1921 





This attachment is intended 
for use in connection with the 
Siiding-extension gap lathe made 
t the company. It accommo- 


dates any size or type of cylinder. 
It consists of an angle bracket to 
be clamped on the carriage of the 
lathe, a 24-in. diameter boring bar 
With a Morse taper shank to fit 
t spindle of the lathe, a high- 
speed steel cutter, and a draw- 
bolt to go through the spindle. 
It is said that after setting up the 
less than five minutes is re- 
quired to take a cut through a 





: . cylinder. 





cards and file as desired 


Clip, paste on 3 x 5-in. 








Box Tools, Tangent-Cut 
P. H. Biggs Machine Co., Cleveland, Ohio. 
“American Machinist,” April 7, 1921 


The Model C box tool is shown in 
the illustration. The tools are intended 
to facilitate high-speed production of 
screw products or other parts which 
are machined in turret lathes. They 
are made entirely of steel, and are 
hardened throughout. The outstand- 
ing features of these tools are said to 
be the angular manner of setting the 
bits, and the fact that they may be 
removed, sharpened and _ replaced 
without disturbing the original adiust- 
ments. The tools are furnished in 
four sizes for turning from yy to 1§ 
in. in diameter. All tools of a given 
interchangeable. 

















size are made with parts 


Boring Machine, 


Multiple-Spindle, Vertical 





Manufacturers’ Consulting Engineers, McCarthy Bldg., 
Syracuse, N. Y 
“American Machinist,” 
April 14, 1921 
The machine is intended for 


production work, being adapted 
to the handling of a single part, 
such as a cylinder of an auto- 
mobile engine or a connecting 
rod, the latter case being illus- 
trated. If it is desired to ma- 
chine different parts on the same 
machine, it is necessary to change 
the head of the machine, the 
rotary fixture and the cam. The 
spindles rotate only and are 
fixed in a vertical position. The 
rotary fixture and the work are 
fed upward to the cutting tools 
by means of the cam. One idle 
position of the rotary fixture is 
allowed, so that the loading and 
unloading are done while the ma- 
chine is working. 


Drill Stand, Radial, No. 3 
Hisey-Wolf Machine Co., Cincinnati, Ohio. 
“American Machinist,” Apr. 14, 














1921. 





The stand is intended for the hold- 
ing of the portable electric drills made 
by the concern. It is known as the 
No. 3 and is made in two styles, the 
NN and the NNA. It holds a portable 
drill of either the single- or two- 
speed type and having a capacity of 
1, in. Since the stand enables the 
use of the portable electric drill for 
precision work it greatly increases the 
scope of usefulness of the tool. The 
column is made of steel tubing. There 
is a horizontal adjustment of the head 
of about 12 in., an operating radius 
of 20 in. being obtained. The vertical 














adjustment of the head is 20 in., and the feed motion about 9 in 
The head in which the driil is mounted can be swung to any 
angle. 
Pump and Agitator, Soluble-Oil, Lafayette 

Fruchey Machine Co., 454 East Lafayette Ave., Detroit, Mich 


“American Machinist,” April 14, 1921 

















The pump proper consists of a 
rotor on a §-in. shaft, running 
between two plates. The suction 
of the pump tends to force the 
rotor shaft against the hardened 
steel button which acts as a 
thrust washer. The inlet is 
through five holes in the cover 
plate, and the outlet is through 
a vertical pipe. 


The pump is al- 
ways charged with the oil or cut- 
ting fluid, which is said to eliminate loss of prime. The agitation 
is effected by the break in the vanes next to the hub. The pump 
is self-lubricating, since all parts run in the oil. The tank, which 
can be furnished in any size desired, is made of 16-gage galvanized 
iron. 
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Information Wanted on Industrial 
Research Laboratories 


Research facilities and the development 
activities of American industries are to be 
described in the forthcoming revision of 
Bulletin of the National Research Council, 
No. 2, “Research laboratories in industrial 
establishments of the United States of 
America.” Only 300 such laboratories were 
listed in the first edition but it is hoped 
that several hundred new names wil! appear 


in the revision and that a more nearly 
complete reference list will thus become 
available. The general demand for the 


first edition of the bulletin shows the wide 
interest in this subject and the importance 
of having every laboratory which devotes 
even a portion of its time to research prop- 
erly listed. 

The council requests information from 
directors of research who have not already 
supplied it. The following data are wanted: 
Name and address of firm and address of 
laboratory: name of director of research ; 
number on laboratory staff (classitied as 
chemists, engineers, bacteriologists, etc.) ; 
approximate proportion of time spent on 
research; chief lines of research, unusual 
features of equipment; research laboratory 
space; date of organization of research 
laboratory and annual expenditure for re- 
search. Confidential information is not 
desired 

It is also requested that librarians in the 
service of the industries please bring this 
notice to the attention of the proper officials 
in their organizations 

This material should be furnished as 
promptly as possible to the Research In- 
formation Service, National Research Coun- 
cil, 1701 Massachusetts Ave., Washington, 
na © 





Corliss Engine in Service 
Twenty Years 


After nearly twenty years of uninter- 
rupted service the five hundred horse power 
Corliss engine at the Clayton Cotton mills, 
Raleigh, N. C., was shut down for good, the 
mill having been equipped with electric 
power throughout 

The steam was first turned on this engine 
in August, 1901. For nearly 20 years it 
has turned the spindles and the wheels of 
the mill every working day. The first 
year a box melted out on the engine and it 
stopped for two and one half hours. Since 
that time it has never stopped for as much 
as half an hour at one time on account of 
the engine 

This is said to be a wonderful record for 
Some engineers may be in- 
clined to doubt this but superintendent A 
Sam White. who has been with it from 
the beginning, is willing to vouch for the 
Statement 


an engine. 


——_—_ > --- 


India to Produce Liquid Fuel 


The stone of the series of 
plants for the production of liquid fuel, 
which are being erected by the Carbon 
Products (Ltd.) of Bombay was laid at 
Vikroli, about 14 miles from Bombay in 
April, 1921 This is a help in solving 
for India and promises to help in solving 
the problem of fuel shortage and the im- 
portation of motor spirit, fuel oil and lubri- 


foundation 


cating oil from distant countries and to 
give a supply from Indian materials at a 


cheaper rate than formerly The first unit 
will produce 2,000 gallons daily, as well 
as 50 tons of semicoke and gas. It is ex- 
pected that the first building will soon be 
ready and that by the end of October 
genuine swadeshi products will be on the 
market The works are situated both on 
rail and road, occupying about six acres 
of land. 








——— - = 


Business Items 


iz 


ee - - — —— 

















The Zina Goodell machine and garage 
business of Salem, Mass., has been com- 
bined with the Fallon Machine Co., of Lynn, 
Mass. The new company will keep the 
name of Zina Goodell and will operate in 
the Salem plant, where all the Fallon equip- 
ment has been moved. 


The Elwood Foundry and Machine Co., 
Elwood City, Pa., has been incorporated 
with $75,000 capital stock, by C. W. Care 


beau and others. 


The Reliance Boiler Works, Pittsburgh, 
Pa., is being organized by William Oleon, 
H. C. Feldstein and R. M. Collins, to man- 


ufacture steam boilers, tanks, etc 


AMERICAN MACHINIST 


The National Recording Pump Co., Day- 
ton, Ohio, has ween incorporated with $50,- 
000 capital stock, by William T. Hatmaker, 
Ss. W. Burnham and others. 

The Western Pipe and Steel Co., Chicago, 
Tll., has been incorporated with $100,000 
capital, by Frederick Corrigan, to manufac- 


ture steel pipe and other iron and steel 
products. 
The North Shore Machine Co., Lynn, 


Mass., has been incorporated and will begin 
at once to manufacture special machinery. 


The Dolman Manufacturing Co., Spring- 
field, Mass., has been incorporated. Small 
tools and special machines will be manu- 
factured. The directors are C. C. Jackson, 
Cc, F. Spellman and B. 8. Siegel. 


The Seamweld Equipment Co., Milwaukee, 
Wis., has been organized to manufacture 
welding machines, etc., with $50,000 stock. 
The incorporators include Harry W. Marsh, 
Peter C. McNulty and others. 

The New Britain Machine Co., of New 
Britain, Conn., has recently received an 
order from the government for about $100,- 
000 worth of 6-in. sights to be used on 
naval guns. 

The Albany Engineering Works, Berkeley, 
Cal., is to build an extension to its present 


plant. A machine shop and foundry are 
planned. 
The Martin Machinery Corporation, of 


Chicago, Ill, has been awarded the con- 
tract for constructing the steel towers for 
suspending the lines of the Arkansas Light 
and Power Co., over the White River. 


The Robbins Machine Co., Portland, Ore., 
has been incorporated with a capital stock 
of $50,000. The directors are G. P. Rob- 
bins, L. E. Crouch and Geraldine Robbins. 


The United States Screw and Stamping 
Co., Worcester, Mass., has been incorporated 
to manufacture machinery. Directors named 
are H. Beland, R. L. Whittemore, H. B. 
Gibbs, C. R. White and J. C. Ware, all of 
Worcester. 

The Dawn Manufacturing Co., Bridge- 
port, Conn., has been incorporated with a 
capital stock of $50,000. The company will 
build washing machines and electrical ap- 
pliances. J. A. Dickerman, H. V. Leckis 
and G. Leckis form the partnership. 

The Excel Tool, Die and Machine Corpo- 
ration, Buffalo, N. Y., has been incorporated 
with $50,000 capital, by R. A. Anderson, 
Cc. O. Falk and J. A. Winlund, to manu- 
facture machinery, tools, etc. 

The B. L. Schmidt Co., of Davenport, 
Iowa, manufacturer of cylinder grinding 
machines, has been purchased by the 
Bettendorf Co., also of Davenport. The 
combination will continue to manufacture 
automobile cylinder grinding machines. 

The Nut-Lock Washer Co. has been in- 
corporated at Evansville, Ind., to manu- 
facture nut-lock washers, etc Directors 
named include F. B. McLaughlin, John C., 
Greer and Frank P. Fuchs. 


The Hydro-Appliances, Ltd., Port Rob- 
inson, Ontario, Canada, has secured the 
plant of the Dominion Cannare and after 


suitable machinery has been installed will 
manufacture electric machinery. 

The Peerless Safety Can and Device Man- 
ufacturing Co., Chicago, has been incorpo- 
rated with $150,000 capital, by Richard 
Abram, Robert White and B. F. Allnutt, to 
manufacture automotive equipment, metal 
cans, etc. 

The San Francisco offices of Pawling & 
Harnischfeger Co. has been moved to 32 
Beale St., Milwaukee, Wis. R. M. Taylor 
is district manager in charge. 

The Wallace Governor Co., 
has been organized and incorporated with 
a capital stock of $100,000 Henry J. and 
Charles Aaron are mentioned as alrectors. 
The company will engage in the machine 
and foundry business 

The Paragon Foundry Co., Chicago, IIL, 
is having plans drawn for a foundry, 100 
x 200, to cost about $50,000. 

The Prest-O-Electric Devices Co., Hart- 
ford, Conn., has been incorporated with a 
capital stock of $500,000, to build machin- 
ery. A. W. Britton and R. K. Thistle, of 
New Jersey, and S. B. Howard, of New 
York, are named as directors. 

The Jeffrey Manufacturing Co., builders 
of mining machinery, has located its gen- 
eral offices at 30 Church St., New York 
City. Harold B. Wood is district manager 
in charge. 

The Auto Gear and Axle Co., Newark, 
N. J., has been organized and incorporated 
to manufacture axles and other automobile 
parts. Edmund Van Buren, Abraham Weis- 
inger and Robert Kerben are the directors. 


Chicago, IIl., 
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Trundel & McAdams, Ltd., Ottawa, Ont., 
Canada, has been incorporated. The com- 
pany will manufacture and deal in ma- 
chinery, tools, forgings and general plant 
equipment. 

The Dominion Reliable Machinery Co., 
Ltd., Toronto, Canada, has been organized 
and incorporated with a capita! stock of 
$60,000. Machinery tools and equipment 
will be manufactured. 
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The Engineering Index 1920. 586 pages, 
x 94 in. Published by the American 
Society of Mechanical Engineers. 

This is the second volume of the index 
to be published by the American Society of 
Mechanical Engineers, and is somewhat 
larger than before. Approximately 14,600 
items are listed which refer to articles in 
some 700 publications. These have been 
culled by reviewers from over 1,200 period- 
icals, reports and publications which are 
regularly received by the engineering soci- 
eties library. There is little to be said in 
reviewing such a book as only the individual 
reader can know how much or how little 
is of value to him personally. As with all 
indexing, much depends upon the point of 
view of the indexer. No library is com- 
pl«te without a copy for reference. 

SlLcet Metal Drafting. By Ellsworth M 
Longfield. head, sheet-metal dept., 
Boston Trade School. Prepared in the 
extension division of the U.iversity of 
Wisconsin. Two hundred and thirty- 
six 6 x 9-in. pages, with 344 drawing 
Published by the McGraw-Hill Book 
Co. Inc., 370 Seventh Ave., New York, 


This volume was prepared especially for 
correspondence-study instruction in the ex- 
tension division of the University of Wis- 
consin, and should be excellent as a text 
book for vocational, evening and part-time 


schools. It furnishes a systematic course 
of study in the principles of sheet-metal 
pattern drafting, each chapter discussing 


a different principle and 
necessary drawings to make it thoroughly 
understandable. Each chapter also con- 
tains one or more practical problems with 
which the student may prove his mastery 
of the information. 

An ideal scope of the work can be gained 
form the chapter headings, which follow 
Rectilinear Figures ; Wired Cylinders; 
Cylinders Cut by Planes; Intersecting 
Cylinders; Cones of Revolution; Intersect- 
ing Rectangular Prisms; Planning for 
Quantity Production; Sections Formed by 
Cutting Planes: Frustrums of Rectangular 
Pyramids ; Combinations of Various Solids: 
Frustrums of Cones; Return and Face 
Miters; Triangulation of Scalene Cones; 
Triangulation of Transition Pieces: De- 
velopments by Sections; Developed and Ex- 
tended Sections. 

Engineering Instruments and Meters. By 
Edgar A. Griffiths. Three hundred 
sixty 69 x 97-in. pages; 348 line draw- 


containing the 


ings and photographs. Published by 
D. Van Nostrand Co., 8 Warren St., 
New York, N. Y. 


A comprehensive treatise on the basic 
principles involved in the desizgn of in- 
struments for the measurements of the 
fundamental quantities of mechanical sci- 


ence. The author has _ described in 
detail most of the modern instru- 
ments of measurement, with the object 


of enabling the reader to apply the prin- 
ciples to the design of instruments for his 
particular purposes. The scope of the work 
is very broad, taking in all classes of gages 
from the common snap gage to the aero- 
dynamic balance. The operation of many 
well-known instruments is described, thus 
serving to guide the reader in selecting the 
instrument best suited to his problem. The 
following chapter headings will serve to in- 
dicate the extent of the field covered and 
the order of presentation: The Measure- 
ment of Length; The Measurement of 


Screw Threads; Measurement of Area; 
Measuremert of Volume; Measurement of 
Velocity; Measurement of Force and the 


Comparison of Masses; Measurement of 

Work; Measurement of Temperature. 

Personnel Relations in Industry. By A .M 
Simons, author of “Social Forces in 
American History,” formerly lecturer 
on personnel relations in the exten- 
sion department of the University of 
Wisconsin, and manager personnel 
department of the Leffingwell Ream 
Co. Cloth covers, 6 x 9 in., 330 pages. 
Published by the Ronald Press Co. 
New York, N. Y. 
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Condensed-Clipping Index of Equipment 
Patented Aug. 20, 1918 





Brown Engineering Co., Reading, Pa. 


“American Machinist,” March 31, 192i 





This flexible end-to-end shaft coupling is 
intended for use in power transmission. 
No leather, rope or rubber is used in the 
coupling, it being made entirely of metal. 
The coupling is completely inclosed and the 
interior parts run in oil. The inner mem- 
ber carries laminated leaf springs placed 
radially and fitted into grooves in the rim 
of the coupling. The springs bear on the 
rim at their outer ends, the sides of the 
grooves being tapered so that the springs 
can bend as the load is applied. Both 
angular misalignment and parallel mis- 
alignment are corrected. The springs act 
also as shock absorbers. The coupling is 
made in a range of sizes from 3 to 254 in. 
in outside diameter, and for shaft sizes as 
weights vary from 3 to 1,580 pounds, 














large as 10 in. The 


Center Tester 
Ideal Tool Co., Rochester, N. Y., Manufacturer. 
Johnson & Miller, 42 Murray St., New York, N. Y., Sales Agent. 
“American Machinist,” April 7, 1921 


The device is used in connec- 





tion with the test’ indicator 
made by the same concern. Its 
purpose is chiefly to aid in 
locating punch marks in line 
with the center of a machine 
spindle, either with the work 
stationary or revolving. The 
tester consists of a holder 
through which passes a_ rod 














carrying a center point and free 
to move through the holder. 
The holder is held in the machine spindle, and the center point 
is placed in the punch mark. Either the work or the spindle 
is then turned, the floating cone holding the center rod per- 
mitting the center point to move in case the punch mark be not 
directly in line with the spindle. The collar near the point 
presses on the contact point of the indicator, the deflection being 
shown in thousands of an inch on the scale. 


Fixture, Drilling and Tapping, Quick-Acting 
Waldon Tool and Metal Manufacturing Co., 13 Ferry St., 
Norwich, Conn. 


“American Machinist,” April 7, 1921 





The fixture is suown mounted 
on a small drilling machine and 
the two jaws used in holding the 
work and the handle which 
operates them can be seen. The 
jaws are operated by a cam plate 
with a slot so arranged as to give 
a rapid motion until the jaws are 
almost in contact with the work, 
and then to increase the grip- 
ping power so as to hold the 
work firmly. The fixture has a 
large hole through the center so 
that the work drops through as 
soon as the jaws are opened. It 
is provided with a removal arm 
for carrying drill bushings. 














Drilling Machine, Bench, High-Speed 8 
Pullman Ventilator and Manufacturing Co., York, Pa. 
“American Machinist,” April 7, 1921 





t 


The drill is rated as having a 
capacity of 12 in., and it takes drill 
bits from No. 0 to @ in. in diameter, 
being intended for high-speed work 

i small parts. The machine can be 
furnished with a chuck, as shown in 

e illustration, or with the spindle 
end bored for a No. 1 Morse taper. 
A two-step cone allows of variation 
in the speed. Weight, 85 Ib. 














Rivet-Heating Machine, Electric, G. E. 
General Electric Co., Schenectady, N. Y. 
“American Machinist,’ April 





The heating unit consists of an air- 
cooled transformer with a _ single-turn 
short-circuited secondary, in which the 
rivets to be heated form a part of the 
secondary circuit. The primary -winding 
is designed for 220, 440 or 550 volt 
single-phase circuits of 40, 50 or 60 
cycles. The primary winding is con- 
nected to a drum controller, so that six 
different voltages can be obtained on the 


secondary. Adjustment of the rate of 
heating to accommodate different sizes 
of rivets can be made by setting the 


handle on the controller, the adjustments 
being made without danger to the opera- 
tor, as the control apparatus is wholly 
enclosed, 














Chuck, Universal 
Cincinnati Engineering Tool Co., 4659 Spring Grove Ave., 
Cincinnati, Ohio. 
“American Machinist,” April 7, 1921 


The device can be supplied in 





three sizes and with any style 

of special shank or socket. It 

was developed for use with all 

types of boring and reaming f 
fixtures, either of the vertical © nn © 
or horizontal type, that require 


a double support for the tool. 
It is said to overcome all errors 
due to faulty alignment with 
the spindle of the machine base = 
or table, or of the fixture. All 

parts are made of alloy steel and hurdened and ground The 
universal joint is full-floating, and is very short, considering the 
movement that it allows. There are no projecting parts. 











Die Head for B. & 8. Automatic Screw Machine, “H & G.” 
Eastern Machine Screw Corporation, New Haven, Conn. 
“American Machinist,” April 7, 1921 


The die head is intended for 
use on Brown & Sharpe automa- 
tic screw machines. The main 
feature of the head is in the pro- 
vision for holding it from revolv- 
ing while cutting. An extension 
of the shell engages both sides 
of the overhanging arm attached 
to the body. The operation of 
the trip lever is sensitive enough 
for cutting very fine threads. The 
adjustment for length of thread 
is made by a screw which brings 
the tripping button to the proper 
point. It is claimed that the thread can be 
or to a given point with great precision, and 
adjustment the depth of cut can be controlled 
inch. 

















to a shoulder 
by a simple 
0.0005 


cut 
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Toolholder, Spring, Miner 
Miner-Fuller Co., Plainville, Conn. 
“American Machinist,” 


April 7, 1921 





The toolholder is recessed 
in the front end for the sec- 
tion which carries the tool- 
bit, this section being at- 
tached to a spring-neck as 
shown. This construction 
allows the tool to. spring 
back and forth, but prevents 
any side motion. A full- 
length toolbit can be used, and the holder can be employed as a 
solid holder if desired. The shank is heat-treated, and the spring 
neck is of tempered tool steel. The holder takes a ,%-in. Square 
tool bit. The shank is *; x 14 x 7 inches. 














Clip, paste on 3 x 5-in. cards and file as desired 
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a valuable addition to exist- 
ing literature on management and _ labor. 
It deals with general principles, with the 
»bject of furthering the process oi classify- 


his book is 


ing facts and pointing out some of the 
scientific laws that have been brought to 
light. Human nature has been made its 
basic characteristic. It is evident that a 
great amount of work has been expended 
upon getting together the facts set forth 
and giving them careful analysis The 


material from which the book resulted was 
organized for presentation to classes of the 
extension department of the University of 
Wisconsin, and was later rewritten. 

A number of the chapter headings are 
Sources of Labor Supply: Mental and 
Trade Tests: Interesting Labor in Indus- 
try; the Wage Relation; Labor Turnover ; 
Democracy in Industry; Forms of Joint 
Management 

By 
Busi- 
vice- 


and Bankers’. 
counselor on 
management ; 


Acceptances, Trade 
Park Mathewson, 
ness. Finance 
president of the Business Bourse, New 
York Cloth covers, 5 x 8in., 343 
pages, illustrations of various forms of 
trade acceptances. Published by D. 
Appleton & Co., New York, N. Y. 

A book that should be of great value to 
the business executive and his assistants. 
It explains acceptance principles and pro- 
cedure as demonstrated in actual use in 


the United States and foreign countries 
The three parts of the book are devoted 
to Acceptance Theory, Procedure and 
Practice; Rulings and Opinions of Counsel 
of the Federal Reserve Board on Accept- 
ance Procedure; and Data for Trade Ac 
ceptance Campaigning. Some of the chap- 
ter headings that indicate the scope of the 
work are: The Theory of Acceptance 
Payment: What Is a Trade Acceptance?; 


Discount- 
Sound 
Trade 


General Methods of Collecting or 
ing Acceptances Through the Banks: 
Accounting Methods for Handling 

Acceptances by Seller and Buyer 
vestigations by Questionnaire of 

Acceptances : tulings of the Federal 
Reserve Board; What Can the Trade 
Acceptance Do for the American Business 
Man?;: Making Clear te the Buyer the 
Advantages of Trade Acceptances 


Edmond 
Railway 


The Work of Railway Carmen. By 
K 
Fed- 


Hogan ; published by the 
Employees Department, American 
eration of Labor, Chicago, Ill 

This booklet of nearly 200 pages was 
prepared as a refutation of the claim that 
the building and repairing of railway car 
not require mechanical skill and ex- 
perience It oes this by showing in de- 
tail just what the work is and it is illumi- 
nating even to those who are more or less 
familiar with railroad work The author 
is to be congratulated on the painstaking 
care with which he has undertaken his 
task and the result is a distinct contribu- 
tion to the vocational literature of the 


country 
of the 


feginning with a 
work, he takes up the details of both wooden 
subdivides it into 


and steel cars and then 
sections such as_upholstering, cabinet 
work, welding, millwrighting, patternmak- 
ing, painting, lettering, etc These include 
both rough work and fine, such as inlaying, 
silvering of mirrors, silver plating and simi- 
lar highly skilled jobs The automatic air 
brake also forms a part of the carman’s 
duties as well as the repairing of all sorts 
of damage done to car bodies and trucks 
by collisions and other accidents 
The book is well illustrated to 
nature of damages in the 
types of cars and ve stibules, the 
the air brake, etc As a textbook 
way car repairs it is far ahead of 
which has been published previously. Rail. 
Way apprentice schools can do no better 
than to use this for instruction purposes 
ind the mechanical world is indebted to 
the author for his labors 


does 


general survey 


show the 
different 
action of 
for rail- 
anything 


cars 


The Dynamics of the Airplane. By Kenneth 


P. Williams, Ph D Associate Pro- 
fessor of Mathematics, Indiana Uni 
versity; Vol. 21, Mathematical Mono- 
graphs, Edited by Mansfield Merriman 
ind Robert S. Woodward Cloth board 
covers, 6 x 9 in., 128 pages, 50 figures. 
Published by John Wiley & Sons, Inc 
New York, N. Y¥ 
The book is intended for students of 
mathematics and physics who are attracted 
by the dynamical aspect of aviation. It 


does not attempt a complete treatment of 
the subject, but takes up certain interest- 
ing and vital problems connected with flicht. 
Although the items considered are logically 
and completely developed, the treatment 
in the text is for the most part elementary, 
as only the last chapter demands of the 
student familiarity with the more advanced 
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dynamical methods. The work is quite 
broad in scope, and should give to the 
student a clear understanding of the nature 


of the mathematical problems encountered 
in the design, construction and operation 
of the airplane. 

The chapter headings are as follows: 
The Plane and Cambered Surface; Straight 
Horizontal Flight; Descent and Ascent; 
Circular Flight; The Propeller; Perform- 
ance; Stability and Controllability; and 
Stability. 
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appointed 


Hubert S. Wynkoop has been 
American 


by President Berresford, of the 
Institute of Electrical Engineers, to repre- 
sent th: institute in co-operating with the 
Building Codes Committee of the Depart- 
ment of Commerce 


Elbert C. Fischer has been appointed 
plant engineer at the Picatinny Arsenal, 
Dover, N. J 

S. A. Dinsmore has been appointed Chi- 
cago represe my » of the Standard Gauge 
ates Co., Beaver Falls, Pa He succeeds 
Richard O’C enner 

Kk. J. Wagner has been elected secretary 
of the Standard Gauge Steel Co., Beaver 
Falls, Pa. He is also in charge of sales. 

Leo E. Rush, who is associated with the 
American Road Machinery Co., Ine., is now 


located at Groton, N. 


_ Edward L. Dillon, until recently located 
in the St. Louis office of Fairbanks, Morse 
Co., is now tn the Dallas, Tex., office of 


that company. 

J. MacFerran Taylor has joined the sales 
force of Pawling & Harnischfeger. Milwau- 
Wis., and is attached to the San Fran- 

office. 


kee, 
cisco 


the 
Ohio. 
Pneu- 


Fugene A. Leinroth is now with 
Albro-Clem Elevator Co., Cleveland, 
He was formerly with the Chicago 
matic Tool Co., Philadelphia, Pa 


Harry W. Anderson, formerly 
Templar Motors Corporation, Lakewood, 
Ohio, is now general manager for the 
Duesenberg Automobile and Motors Co., 
Inc., Indianapolis, Ind 


with the 


sales 


transferred 
Worthington 
Holy- 


Jones, Jr., has been 
Deane Works of the 

Machinery Corporation at 
Kansas City office 


A. L 
from the 
Pump and 
oke, Mass., to 


its 
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James Prentice Snedden, general superin- 








tendent of the Babcock & Wilcox Co., died 

on June 11. 
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Trade Catalogs _ 

















American Chemical Paint Co., 
Philadelphia, Pa Bulletin No. 10, giving 
directions for using this material in pre- 
paring steel for painting 


Deoxidine. 


Karge-Baker Corpora- 
14-in 


Karge Couplings. 


tion, Phoenix, N. Y. A ll x cata- 
log illustrating and describing a line of 
couplings for shafting, pulleys, bushings 
and other assemblies, 

Boston Gears. Boston Gear Works, 
Quincy Mass Catalog G-1 giving com- 
plete information of a Ine of gears said 


to number 1,500 sizes 
Sullivan 


No, 


Vacuum 
Machinery Chicago, Ill 
78-A, covering two styles, 
“WA-61," single cylinder, 
driven vacuum pumps Ee 
illustrated. 


Electric 


Dry 


Pumps. 

Bulle tin 
“WG-61" and 
steam and belt- 
ach type is fully 


Sullivan 


Traveling Grab Bucket Cranes. 
Northern Engineering Works, Detroit, Mich. 
Bulletin No. 520-B, a well-made-up booklet 
covering a line of cranes for various uses. 
Each type is illustrated “at work.” 
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Baker Industrial Tractors. The Baker R 
& L Co., Cleveland, Ohio. Bulletin No. 10 
showing some of the uses of Baker trac 
tors in shops, yards and docks. 


Sullivan Turbinair Hoist. Sullivan Ma 
chinery Co., Chicago, Ill. Bulletin No. 76 
illustrating ‘and describing the latest modei 
Turbinair Hoist, a small but pow erful hoist- 


ing engine for mines, quarries, yards and 
shops. 
Auto Transformer Starter. Cutler-Ham- 


Co., Milwaukee, Wis. 


mer Manufacturing ; 
An elaborate five-color circular, known as 
Bulletin No. 9141, which describes a new 


auto-transformer starter for squirrel-cage 


motors. 


Excavator Cranes. Pawling & Harnisch- 
feger Co., Milwaukee, Wis. Bulletin No. 
6X describing the latest addition to a line 
of excavating machinery as manufactured 
by this company. This is known as Exca- 
vator-Crane No. 206 and is a full-revolv- 
ing, portable crane and excavator which 
can be put to many uses. 

Pilot Brand Tools. Consolidated Tool 
Works, Inec., 296 Broadway, New York. 
Catalog “B,” twenty 94 x 11 j-in. pages, 
describing with illustrations and specifica- 
tions a line of hacksaws, planers, hand 
drills, breast drills, calipers, micrometers 
and wrenches. 


_ o s 
_ Pamphlets Received | 





Earnings in Anthracite and 


Hours and 
Bulletin No. 279 


Bituminous Coal Mining: 


of the Bureau of Labor Statistics, U. 5S. 
Department of Labor, Washington, D. C. 
This reports shows the earnings and hours 
of labor of coal mine employees. Figures 
are presented for bituminous mine em- 
ployees in 1919, and for anthracite mine 
employees in 1919 and 1920 Many tables 
showing these figures are included. Nearly 
all the coal fields in the United States are 


represented in the statistics. 


The Open or the Closed Shop? <A twenty- 


four page pamphlet, written by Walter 
Drew. Counsel to the National Erectors’ 
Association, of New York, and published 
by the National Association of Manufac- 


turers. This is an intelligent and impartial 
discussion of a vital industrial question and 


Mr. Drew handles it in an able manner. 
The views of labor leaders, financiers, jur- 
ists and others are analyzed. 


of Our Export Balance: 


The Settlement 
This 


Irving National Bank, New York. 
pamphlet is the forty-seventh of a series 
published by the Irving National Bank as 


a contribution to public thought upon ques- 


tions relating to national prosperity. This 
one is written by Lewis E. Pierson, chair- 
man of the board, and is an excellent dis- 
sertation on the conditions in the export 
market today. Mr. Pierson analyzes the 
effects of the war on our foreign trade and 
offers some refreshing suggestions on this 
much discussed question 

Safe Practices: National Safety Coun- 
cil, Chicago, Ill. This is one of a series of 


loose-leaf form covering various 
subjects pertaining to safety in industry 
This one deals with the prevention of skin 
troubles from cutting oils and emulsions. 


lectures in 


Effects on Concrete of Immersion in Boil- 


ing Water and Oven Drying. By W. J. 
Schlick, Engineering Experiment Station, 
Ames, lowa. Bulletin No. 59 of the Iowa 
State College of Agriculture and Mechanic 
Arts. This bulletin covers a series of ex- 
periments to determine the effects of im- 


mersion and drying on the strength of con- 


crete. The conclusions are set forth in a 
clear and concise way and tables and graphs 
are provided to guide the reader. 



















Ir ‘Forthcoming Meetings | 


LJ 
The third 


tion of the 
Treating will be 
Building, State 
Ind., during the 
24 inclusive. 
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annual cenvention and exhibi- 
American Society for Steel 
held in the Manufacturers 
Fair Grounds, Indianapolis 
week of September 19 to 


American Society 
the Society of 


A joint meeting of the 
of Mechanical Engineers. 
Automotive Engineers and the Army 
Ordnance Association will be held at Aber 


deen, Md., Friday, October 7 
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Machine Tools Wanted 


If in need of machine tools send 
us a list for publication in this 
column 
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Del., Wilmington—Du Pont Eng. Co.: 

Two 16 in. shapers. 

One 28 in. sliding head drill press. , 

One 16 in. x 10 ft. south bend lathe with 
four step cone, back geared, etc. 


One pipe cutting and threading machine. 

One 24 in. crescent jointer with safety 
head. 

One No. 3 universal saw table. 

One band saw. 

One combination wet and dry grinder. 

One planer. 

One No. 2 economy hack saw. 

One pattern makers lathe. 

One iron grindstone with adjustable tool 
rest. 


One post borer with table 8 x 24 in. 


N. ¥., Angola—Evans Center Garage, J. 
Bingemheimer, owner— milling machine, 
drill press and lathe. 


N. Y¥.. New York—The American Litho- 
graphic Co., 52 East 19th St.—one Ames 
bench lathe, complete. 


N. Y¥., New York—J. Heinricks, $48 
Bway., manufacturer of copperware—one 
60 in. lathe, 10 or 12 ft. long. 


N. ¥., New York—lIrving Press, 121 East 
3ist St.—14 in. high sensitive drill. 


Pa., Philadelphia—Bureau of Water, 796 
City Hall, F. H. Caven, dir.—wrist pin 
turning machine. 


Statesville—J. C. Steele & Sons, 
Manufacturers of brick making and clay 
working machinery. C. M. Steele, Purch. 
‘Act.—one 34 in sliding head, back geared 
drill{press. (New or nearly new.) 


Va.,- Richmond—R. S. Gilson’s Ford Re- 
pair,Shop, 1811 West Broad St.—one small 
power lathe, drill press and emory wheel 
stand. 


N.- C., 


Va., Richmond—McMullen & Benton, 1649 
We stp Broad St.—one small power lathe for 


autyulfrepairs. 

W.Va. Blacfleld—The Bailey Lumber 
Co.*Inc., Lock Box 336, Manufacturers of 
building materials, etc., E. L. Bailey, Pres.— 


One triple endless bed drum sander. 

One 6 in. moulder. 

One 8 in. mou!der. 

Two self-fed rip saws. 

One single-edge tenoning machine 
copes. 

One sash and door clamp. 

One hollow chisel mortiser. 

One chain mortiser. 

One 30 in. cabinet surfacer. 

One sash and door sticker with 
attachments. 

~“One swing cut-off saw. 


with 


boring 


JIL, Christopher—Zhe Bd. Educ., care of 
l, D. Putnam—manual training equipment. 

0., Cincinnati—The Norton Broadway 
Machinery Co,, 236-238 Bway., W. D. Nor- 
ton, Purch Agt.— 









Bulldozer, medium size 

No. 3 Miller plain automatic gear cutter 
for repair shop. 

Heald Cylinder grinder, water lubricated. 

Hydraulic press. 

Landis crank shaft. 

Shear to cut 14 in. round. 

Shear to cut 23 in. round. 


Wis., Milwaukee—W. Schoof, Green Tire 
Rd.—garage equipment including drill press 
and lathe. 


Wis., Milwaukee—M. Wald, 185 4th St., 
manufacturer of auto radiators—drill 
presses. 

Wis., Wausau-—The Marathon Flectric 


Mfg. Co., Plummer Island—buffing lathes. 


Ia., Des Moines—The Keith Furnace Co., 
200 Court Ave., R. S. Keith, Pres.—machine 
for grinding furnace fronts, either a grind- 


ing machine or a lathe equipped with 
grinding tools, tumbling machine, small 
hand cranes and large overhead power 
crane. 

Kan., Wichita—The Bd. Educ.— manual 
training equipment for proposed high 
school. 

Ont., Harriston—McLaren’s Garage— 
fxarage equipment, 

Que., Therville tapid Tool Co. Ltd., A. 





Leelair Purch. Agt.—complete equipment for 
tool shop and foundry. 


Que., Montreal—The Catholic School 
Comn., 36 St. Catherine St.. E.—$15,000 
worth of manual training equipment. 


Que., Montreal—N. Leonard, 2238 St. 
Lawrence St.—welding machine, vice and 
small lathe for garage and repair shop. 








Machinery Wanted 











Va., Norfolk—The Interstate Equipment 
Corp., Debree Ave.—Set of flanging or bend- 
ing clamps, 8 to 10 ft. long, suitable for 
boiler work. 

Va., Stuart—J. D. Blackard Stave & 
Cooperage Co., Inc., Manufacturers of bar- 
rels, crates, etc.. W. G. Blackard, Secy. and 


Treas.—8 to 10 in. jointer one with remov- 
able head that can be used as tongue and 
groove machine and jointer, preferable self- 
feed rip saw, suitable for making lath and 


a hand drum sander one with drum and 
dise, preferable. (Used.) 

W. Va., Princeton—The Micijah Poca- 
hontas Coal Co., L. R. Taylor, Pres.—min- 


ing machinery, including cutting machines, 
rotary converter and coal cleaning and 
screening machinery. 

Mich, Motors 


Detroit — Hinkley Corp., 


3420 West Fort St.—assembling equipment | 


and traveling crane for plant at Ecorse. 


Mich., Hancock—The Peoples’ Fuel Co.— 
Akl crane. 


0., Cheveland—C. Preschley, 8501 Clark 
Ave.—universal wood-working machine. 
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0., Piqua—The Orr Felt & Blanket Co.— 
mattress and blanket manufacturing ma- 
chinery. 


Wis., Neenah—The Valley Paper Mills, 
care of G. W. Burnside, 305 Caroline St.— 
traveling crane, 


Wis., 
sport)—H. Koch—sawmill 
cluding belting and shafting. 


New Prospect—(R. D. Campbell- 
machinery in- 


Wis., New Richmond—The Liberty Loan 
Cheese & Butter Assn—cheese-making ma- 
chinery. 


Que., Asbestos—The Canadian John 
Manuele Co., St. James St., Montreal— 
equipment for rfroposed asbestos plant 


Quebec—Ignaco Bilodeau Ltd., St. 
St.—complete equipment for the 
of concrete blocks. 


Que., 
Joseph 
manufacture 


Ont., Haileyourg—The Haileyburg Brick 
& Tile Co., A. Murphy, Ottawa, Purch. 
Agt.—complete equipment. 


Ont., Wallaceburg—W. McLean, Box 454 
and A. Philips, Box 126—Universal wood- 
worker and a handle making machine. 





Metal Working Shops 











NEW ENGLAND STATES 


Conn., Hartford — B. Aronofsky, 609 
Windsor Ave., has awarded the contract for 
the construction of a 1 story, 50 x 100 ft. 
garage on Windsor Ave. Estimated cost, 
$15,000. 

Conn., Hartford—T. R. Forestiere, Char- 
ter Oak PIl., will build a 2 story, 24 x 59 


ft. garage and a 12 x 50 ft. addition to 
his bottling plant. Estimated cost, $18,000. 
Noted April 14. 


Conn., Hartford—S. Maislen, 356 Wind- 
sor Ave., will soon award the contract for 
the construction of a 1 story, 50 x 80 ft. 


Estimatd cost, $15,000 
721 Main St., 


High St. 
Gelman, 


garage on 
Dunkelberger & 
Archts. 


Chaplin, 
110 
cost, 


Springfield — Chaplin & 
will build a 1 story, 50 x 
White St. Estimated 


Mass., 
374 Main St., 
ft. garage on 
$20,000. 


MIDDLE ATLANTIC STATES 

N. J., Orange — A. P. Nucciarone, 206 
Central Ave., will soon award the contract 
for the construction of a 1 story, 32 x 60 
ft. structural iron foundry at 45 Hickorv 
St. Estimated cost $15,000. 


N. Y., Brooklyn—The Radella Co. Inc., 
c/o Burke & Olsen, 32 Court St., will build 
a 1 story, 200 x 200 ft. garage on Empire 


Bivd. and Cedar Pl. Estimated cost, $65, 
000. 
N. Y., New York—The 119 West 145th 


St. Garage Corp., c/o L. A. Sheniart, Archt., 
194 Bowery, will build a 1 story, 100 x 175 
ft. garage. Estimated cost, $75,000. 
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This Week’s Market 


More price eo are noted this week than in the preceding 
four. On July 5, Bethlehem’s lower steel sc hedule went into effect, 
and on the following morning the U. S. Steel Corporation fol- 
lowed suit. The principal independents are adhering to the 
new prices, which are: Bars, $1.90; shapes and plates, $2; 
sheet bar, $5 per ton; billets, 4 x 4, $33; slabs, $34; tin plate, 
$5.75. The dealers have responded by dropping their prices for 
the second time in two weeks This latest decrease amounts 
to 20c. per 100 Ib. on beams, channels angles and tees. 

Not much change in the metal market, although New York 
shows a slight falling off in copper and tin and in the products 
of these metals 

The market for shop supplies has been weak for some weeks, 
and now we show a new list of quotations for New York. 





IRON AND ocnes. 


PIG IRON—Quotations compiled by The Matthew Addy Co.: 





CINCINNATI 

No. 2 Southern er 

Northern Basic : cuaa 25.50 

Southern Ohio No. 2 , » ae 
NEW YORK—Tidewater Delivery 

Southern No. 2 (Silicon 2.25 to 2.75) 32 26 
BIRMINGHAM 

No. 2 Foundry. - sae 22.00 
PHILADELPHIA 

Eastern Pa., No. 2x, 2.25-2.75 ..... ' 27.26 

Virginia No. 2 nee ; *27 00 

Basic... rT TTT ; 25.00 

Grey Forge. .. wee oa ies 24 40 
CHICAGO 

No. 2 Foundry loca! 22.00 

No. 2 Foundry, Southern, sil 2.25@ 2.75 28.67 | 
PITTSBURGH, including freight charge from Valley | 

No. 2 Foundry seeaeneeeebe ee 24.96 | 

Basic..... avéecsacas 23 46 

Hessemer ‘ coee 24.96 | 


*F.o.b. furnace. t Delivered. 





STEEL SHAPES—The following base prices per 100 Ib. are for structural | 
shapes 3 in. by } in. and larger, and plates } in. and heavier, from jobbers’ ware- 
houses at the cities named: 














New York Cleveland Chicago 
Delivered Delivered 
Structural shapes ; $3.03 $2 89 $3.23 
Soft steel bars 3.03 2.79 313 
Soft steel bar shapes 3.03 3.48 3.13 
Soft steel bands 3 63 6 25 
Tank plates 3.03 2.89 3.23 
BAR IRON—Prices per 100 lb. at the places named are as follows 
Mill, Pittsburgh $2.20 
Warehouse, New York, delivered 3.13 
Warehouse, Cleveland 3.52 
Warehouse, Chicago 3.13 
SHEETS— Quotations are in cents per pound in various cities from warehouse 
also the base quotations from mill 
Pittsburgh, 
Large 
Blue Annealed Mill Lots New York, Cleveland Chicago 
No. 10 3.10 3.68 3 85 413 
No. 12 3.15 3.73 3. 90 4 18 
No. 14 3 2¢ 3.78 3.95 4 23 
No. 16 3 30 3. 88 4.05 4.23 
Black 
Nos. 17 and 21 3 75 4.30 4 30 > 20 
Nos. 22 and 24 3 85 4.35 4.35 5.25 
No. 25 and 26 3 90 4.40 4.40 > 30 
No. 28 4.00 4.50 4.50 5. 40 
Galvanized 
No. 10 and 11 4 00 4°50 4.50 5 70 
No. I2 to 14 4.10 4.60 4.60 5 80 
Nos. 17 and 21 4 40 4.99 4.90 6.10 
Nos. 22 and 24 455 5.05 5.05 6 25 
No. 26 4 7( 5. 20 5 20 6 30 
No. 28 5 00 5. 50 5 50 6 40 
: —— = | 
COLD FINISHED STEEL—Warehouse base prices are ar follows: | 
New York Chicago Cleveland | 
Round shafting or screw stock, per 100 1b $4.73 $4 63 $4.00 } 
Flats, squares and hexagons, per 100 ib...... 5.23 4 63 4.50 | 


DRILL ROD—Dis- ounts from list price are as follows at the places named: 


Per Cent 
S| i P64 hue sie kinh vas tiowhes eseentens etenes nN 55% 
, Cleveland......... bende ; ; pie 55% 
Chicago......... i ¥ F sake 50% 














_ Electric Welding Wire—Welding wire in 100-Ib. lots sells as follows, f.o.b 
New York: ¥, 8ic. per lb.; |, 8c.; 4 to}, 72c. Domestic iron sells at |2c per ib’ 


MISCELLANEOUS STEEL—The following quotations in cents per pound 


are from warehouse at the places named: 








New York Cleveland Chicago 
| Openhearth spring steel (heavy) . 5.50 7.00 8.25 
| Spring steel (light) 8.00 7.00 10.50 
| Coppered Bessemer rods(base). 8.00 8.00 6.20 
Hoop steel Seaver 4.03 3.49 3.83 
Cold rolled strip steel...... 7.50 8.25 7.90 
Floor plates 5.00 3.09 5.78 





WROUGHT PIPE—The following discounts are to jobbers for carioad lots 
on the Pittsburgh basing card of April 13, 1921: 


BUTT WELD 


Steel Iron 
Inches Black Galv. Inches Black Galv. 
> 623 50 as a aetianen 334 18 
Ito 14... 353 20 
LAP WELD 
I 54) 4! e+ nas 30} 16} 
| YS Sere 58} 45 2} to 4... 34} 22} 
ca | 544 44 4hto6... 33 2H) 
I3and 14..... 45 37 FO Bice 24 12 
ERE 42} 32 9to 12... 193 73 
BU bf WELD, » a veenme” ENDS 
i. 60} i ae 354 21} 
OS, SSE 61h M4 
LAP WELD, yo STRONG, PLAIN ENDS 
ae 524 coe 31 184 
2i to 4 56} 43 2) to 4 34) 224 
4} to 6 554 44 Ai to 6... 334 214 
,. 50} 37 Tto8 ‘ 244 124 
, | 453 32 9to 12. 193 7} 


Malleable fittings. Classes B and C, Banded, from New York stock sell at 
net list. Castiron, standard sizes, 20-—5% off. 








METALS 


MISCELLANEOUS METALS—Prese ent and past New York jobbers’ quota- 
tions in cents per pound, in quantities up to car lots: 
Copper, electrolytic P 136 y3t 
Tin in 5-ton lots DiadecdeseStes «haa wanee er 9.25 
Lead — 5 7 putea awe ¥ 75 
Zine 02S Ge Oks ESS Rhee cee beneas beueesebtah onan 5.75 


ST. LOUIS 


I ee ey Ee ee : Gawainake 4.85 
yee nes re Fédctsenrade 5.35 
At the places named, the following prices in cents per pound prevail, for 1 ton 
or more 
New York Cleveland Chicago 
Copper sheets, base ; 20.75 22.00 23.50 
Copper wire (carload lots)... ... ‘ 15.50 16.50 19.50 
Brass — agg Tee ee vey Cree eT Te pn 15.75 20.00 10.75 
we Ass ® pips I re ee 18.50 22.00 23.50 


20.00 23.50 16.50 

Cc . ¥y sheets potent above hot rolled 24 oz., cold rolled 14 oz. and heavier 
add , polished takes 5c. per eq.ft. extra for 20-in. widths and under; over 20 
in., 7c 


BRASS RODS—The following quotations are in cents per pound at war®- 


house: 
New York....... ‘ ee 14.25 
Cleveland. cnn ehien ica — 16.00 
ey oe — eer eee 18.00 
NICKEL AND MONEL METAL—Base prices in cents per pound, any quanti- 
jee, f.o.b. Bayonne, N. J. 
Nickel 
aaa oa dks — dares gain ale anata aca eatin aeeiiianh miied tekiaiiele 41 
Electrolytic (Ktbbees. taneedeneee hewsseestbeesecececesecs 44 
Monel Metal 
Shot and blocks... pea 35 Hot rolled rods (base).......... 42 
OS er —- . = Cold rolled rods (base)......... 56 
a a ee . 40 Hot rolled sheets (base)......... 55 
‘eae Nickel and —e 
SIPC Ee HOE SS NET ORE OT 45 
ELLE OE RE TE ETE 47 
Hot rolled rods, Grades “A” and “C” (base). itiepitiuacstscnnwtenes 60 
— Goa Sas, Gee “A Ge WS” GROOOD. ok kc cicccccccvccsicocececés 72 
i is Bs a iss Dine ee ee Sie wa énentsinat 37 
Hot rolled copper nickel rods (base)...............--..-. inidenamee we 45 
Manganese nickel hot rolled (base) rods, ‘ “1D” —low manganese. eS 
Manganese nickel hot rolled (base) rods ‘‘D’’—high manganese............. 67 
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SHOP MATERIALS & SUPPLIES 








ZINC SHEETS—The following prices in cents 








per pound are f. o. b. mill | RIVETS—The following discounts are allowed for fair-sized orders frow 
10.00 | warehouse: 


Joan O% Gor carlond Bote... occ ccccccscccccccccccccccccsocess ae sae- a wii thems Gina Salen 
In Casks Broken Lots | Steel ys and smaller. 50-10% 60-10% 45% 
N York 11.5€ 12.00 065 5 190.8 608 rm oa cansevinscacs 50-10% 60-10% 30% 
| se gh ah i ae Sele es te 1.15 11.50 Structural, i, i, | in. diameter by 2 to 5 in. sell as follows per 100 Ib.: 
ME disdéceusenssdcancthanestavessse+abiaey QUU 16.25 New York...$4.40 Cleveland...$4.25 Chicago... $4.88 Pittsburgh. .$3.70 
: Boiler, same sizes: 
New York.. .$4.50 Cleveland...$4.35 Chicago. ...$4.98 Pittsburgh. .$3.80 





ANTIMON Y—Chinese and Japanese brands in cents per pound, in ton lots for 
spot delivery, duty 


ed ee ee aie ng Ce KN a omen aan +3 
ee cei ahh hoes eaneseanenaes 
Cleveland a a all ce a 7.50 








OLD METALS—The following are the dealers’ purchasing prices in cents per 


New York Cleveland Chicago 
1-7 eee A 
ae Oe 
Brass, BYY ooo ee eeeceee es aaikeaanih 5.00 5.00 9.00 
Not yellon vba bares 82000) $00 $00 3 00 
i 3.00 2.50 3.50 








ALUMINUM—The following prices are spot from warehcure, cents per pound: 


New York Cleveland Chicago 
No. | aluminum, 98 to 99% pure, in 
ingots for remelting (1-15 ton 
ae genie ernie k diieets 28.4 25 .00@ 26.00 30.00 





COPPER BARS—From warehouse sel! as follows in cents per pound, for ton 
lots and over: 


Current 

New Lng ss accep esevindeuneetnasedensueuaseenenssesdeee 19.50 
De Ge ies cen weal sire dee ne ire een eneaeaa a eeeeasiiekea ih 23.00 
Cleveland Fe Re eee eedced bbe KeKee ee het CheR Ree eee eee 22.00 





BABBITT METAL—Warehouse price in cents per pound: 
New York Cleveland Chicago 
Best grade. . 70.00 41.00 35.00 
Commercial. ad Sink 30.00 14.75 9.00 
NOTE—Price of babbitt metal is governed largely by formula, no two manu- 
facturers quoting the same prices. For example, in New York, we quote the 
best two grades, en lower a may be obtained at much lower prices. 





SHOP SUPPLIES 


This market is very soft, and our quctations for the present are useful only 
as a guide. 











NUTS—From warehouse at the places named, on fair-sized orders, the following 
amount is deducted from list 


New York Cleveland Chicago | 
EE EPO T Tree 2.00 $2.25 1.60 
Hot pressed hexagon. 2.00 2.25 1.60 
Cold punches hexagon. 1.50 2.25 1.60 
Cold punched square... 1.50 2.25 1.60 


Semi-finished nuts, ; and emailer, all at the following discounts from list price: 
Current 





65 hod ia irene eeaws oh aoa ack be & Wie sees 75% 
ne ee a sy rae 50% 
ce ee 80% 
MACHINE BOLTS—Warehouse, discounts in the following cities: 
New York Cleveland Chicago 
All sizes up to | by 30 in. casaen ee 60-10% 50% 
ii and |} in. by 3 in. up to i2in....... 40% 50-5% 45% 





WASHERS—From warehouses at the places named the following amount is 
deducted from list price 

For wrought-iron washers: 
New York 33.0 Cleveland...... $4.50 Chicago. . $4.00 

For cast-iron washers, { and larger, the base price per 100 Ib. is =< follows: 
New York $4.25 Cleveland $3.75 Chicago $4 





CARRIAGE BOLTS—From warehouses at the places named the following 
discounts from list are in effect: 








New York Cleveland Chicago 
i by 6 in. and smaller..... 40% 60% 40% 
L arger and longer up to { in. by 30 in. 40% 50-10% 40% 
COPPER RIVETS AND BURS sell at the following rate from warehouse: 
Rivets Burs 
Oe Bae ee ee ee 40% 10% 
Pt cnct ads coun boeewabeth iad aeueenseeeaaes net net 
eI Gis nc 2csdeddanguuces chunbentaase 40% 25% 

















MISCELLANEOUS 





SEAMLESS DRAWN TUBING—The base price in cents per pound from 
warehouse in 100-Ib. lots is as follows: 


New York Cleveland Chicago 
ee eee ee ee wom 18.00 24.00 25.50 
“7 Lebkeskds Weds déann cheeses 16.00 22.00 24.50 


the advance is Ic.; for lots of less than 75 Ib., but not less than 50 
2he. over base (100-Ib. lots); less than 50 Ib., but not less than 25 Ib., 5c. should 
te ‘added to base price; quantities less than 25 Ib. add 10c. per lb. 

Double above extras will be charged for angles, channels one sheet metal 
mouldings if ordered in above quantities. Above extras also ap to brass rod 
other than standard stock sizes—stock sizes being considered as pe ., inclusive 
in rounds, and t-1} in., inclusive in square and hexagon—all varying by thirty 
seconds up to | in. by sixteenths over | in. On shipments aggregating less than 
100 Ib., there is usually a boxing charge of $0.75. 


ane wee with the quantity purchased. For lots of less than 100 Ib., but not 
lest than 7 5lb., 








LONG TERNE PLATE—In Chicago No. 28 primes from stock sel], nomi- 
Te el $7.70 per 100 lb. In Cleveland—$7.50 per 10C Ib.; New York prices is 





COTTON WASTE—The following prices are in cents per pound: 






































New York 
Current Cleveland Chicago 
White. chaveeseeadaadiee 7.50@ 10.00 12.00 14.25 
Colored mixed....... ..--+++-- 5.50@ 9.00 9.00 12.00 
| 
' WIPING CLOTHS—Jobbers’ price per 1,000 is as follows: 
| 134x134 134x205 
SE nates thetssktecteitenceswepareneenens $3 00 sat 00 
tio vetunss seedneuabasndnibawenn tied 41.00 43.50 
| SAL SODA sells as follows per 100 Ib.: 

Current 
| N Ia i i al cal a ot $2.16 
Philadelphia DT Ui tuceuuuds+icias semanas batawetoneausbauats 1.85 

P< ddtnreubenddvatensbbakbebethbdbesss.oosnueesbedaanas 3.00 
SG. £ Grad neo Ohad aia ta Swi bealtOe ob bua Ee «ans teen wonc aed 2.50 
ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib.: 

Current 

i Ra a $2.55 
Te as + 4:4 bxnusew ks dead eaeeebensdnteedionsaacabalen nd 2.55 
Chicago COPECO ROS eee Eee EHO HERES EEE EES EEE OEE ESEELESESESS 4.50 

ee 
COKE—The following are prices per net ton at ovens, Connellsville: 

Current 
ee er Eee re ey ae $2.75@ $3. Ot 
7 PN. ich cca odwddy Dolan eesbolends 606 e00uSEdAa Res 4.00@ 4.56 

FIRE CLA Y—The following prices prevail: 

Curren 
Coin, DUE Th CRONIES, oo ci. sc cccvcccasccccceces 100-Ib. bag $0.80 
| Cleveland. . Veckiwy cebeeeeese4ecbussabe becuse 100-Ib. bag 0.80 
a a 
|} LiNSEED OIL—These prices are per galloa: 
| ———————— Current 
| New York Cleveland Chicags 

Raw in barrels (5 bbl. lots)............ 30.76 $0.86 $0.84 
gf oer r eaten .83* 1.00 1. 
*Charge of $2.25 for two cans. 

j — —E 

| WHITE AND RED LEAD—Base price per pound: 

— Current — 
Red ———-~ White 

Dry asf 

a Dry In Oil In OF 
Dt <: .chncannensrackéedehaaen 13.00 14.50 13 OF 
i eM ied i caucheaweedetes 13.25 14.75 13. 2 
Ti d..2 66. Ue6anaennrhseeseeans 13.50 15.00 13 SI 
CEE RE tae, 17.50 16 O8 
1-lb. cans 18.00 19.50 18 OF 

500-Ib. lots less 10% discount; 2, 000-Ib. lots less 10-4% discount; 10,000 & 
lots less 10-74% discount. Business is good in white lead 
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N. ¥., Yonkers—S. Fleischter, 144 Haw- 
thorne Ave., is having plans prepared for 
the construction of a 1 story, 65 x 100 ft. 
garage at 150 Hawthorne Ave. Estimated 
cost, $20,000. C. A. Bartley, 30 Fairview 
St., Archt. 


N. Y., Rochester — The Mayor Coating 
Machine Co., 205-213 St. Paul St., will build 
a 1 story, 125 x 231 ft. factory on Scotts- 
ville Rd Noted June 20. 

Pa., Pittsburgh —The Crane Co., %36 
South Michigan Ave., is building 1 and 2 
story, 192 x 292 ft. pipe shops. 


MIDDLE WEST STATES 


Ill., Oak Park—Hart & Whetston, 5 North 
La Salle St., Chicago, have awarded the 
contract for the construction of a 1 story, 
55 x 125 ft. garage on Lombard Ave. and 
Madison St., here. Estimated cost, $40,000. 


Ind., Elkhart—The Pendergast Fence Co., 
Stillwater, Minn., had plans prepared for 
the construction of a 1 story factory, here 
Estimated cost $25,000. Private plans. 


Mich., Ecorse—The Hinkley Motors Corp., 
3420 West Fort St., Detroit, has had plans 
prepared for the construction of a 1 story, 
250 x 340 ft. factory and office on Cicotte 
Ave., here. A. Kahn, 1000 Marquette Bldg., 
Detroit, Archt 


0., Cleveland — P. M. Platten, Engineers 
Bldg., has awarded the contract for the con- 
struction of a 1 story 43 x 137 ft. commer- 
cial building and garage on East 133d St. 
and Miles Ave. Estimated cost, $40,000. 
*rivate plans. 


STATES WEST OF THE MISSISSIPPI 


Coloe., Colo. Springs — The J. C. Jarrett 
Motor & Finance Co., recently incorporated 
with $250,000 capital stock, plans to build 
a factory at 933 Hayes St 


Ia., Des Moines——The Keith Furnace Co., 
326 Southwest llh St., will soon award the 
contract for the construction of a 1 and 2 
story 80 x 100 ft. foundry and machine 
shop and a 40 x 150 ft. tin and register 
building, ete. Estimated cost, $250,000. 
Boyd & Moore, 314 Securities Bldg., Archts. 


Wichita — F L Wright, 310 
Schweiter Bldg., plans to build a 1 story, 
50 x 140 ft. garage. Estimated cost $35,000, 
Architect not selected. 


Kan., 


Minn., Minneapolis — The Kremer Motor 
Co., 1518 Hennepin Ave., has awarded the 
contract for the construction of a 2 story 
50 x 150 ft. garage at 1411 Yale Pl. Esti- 
mated cost, $45,000. P. E. Crosier, 916 New 
York Life Bldg., Archt. Noted May 5 


Mo., St. Louis—C. M. Purnmeister, 4191 
North 21st St., will soon award the contract 
for the construction of a 1 story, 60 x 12° 
ft. garage on 2Iist St. and Angelica Avs 
Estimated cost $30,000. Private plans 


Motor 
garage 


Mo., Mexico—The Hoxsey Shroot 
Co. will build a 1 story, 47 x 175 ft 
Estimated cost $15,000 


AMERICAN MACHINIST 


WESTERN STATES 


Tex., San Antonio— The Morgan-Wood- 
ward Auto Co., 1202 South Flores St., has 
awarded the contract for the construction 
of a 140 x 305 ft. garage. Estimated cost 
$50,000. 


CANADA 


Ont., Harriston—McLaren's Garage plans 
to rebuild garage which was recently de- 
stroyed by fire. Estimated cost, $20,000. 


Ont., Toronto—G. Hilbert, 195 Jarvis St., 
is having plans prepared for the consruction 
of a 2 story, ) x 60 ft. garage on Shuter 
St. Estimated cost, $15,000. J. Hunt Stan- 
ford, 67 Yonge Arcade, Archt 


Que., Iberville—The Rapid Tool “o. Ltd. 
will soon receive bids or the construction 
of a 78 x 100 ft. too: shop on Prineiple -;t. 
Estimated cost, $110,000. 





General Manufacturing 











NEW ENGLAND STATES 


Conn,, Stamford— Cohn & Abramis, 545 
Main St., have awarded the contract for the 
construction of a 1 story ice cream and 
candy manufacturing plant on Beckley Ave. 
cost, $10,000. 


Conn., Stratford—H. T. Saunders, Linden 
Ave., has awarded the contract for the con- 
struction of a 1 story, 40 x 55 ft. amd 20 x 


30 ft. laundry on Ferry Blvd. Estizmated 
Estimated cost, $10,000. 


MIDDLE ATLANTIC STATES 


N. Y., Brooklyn—The Erie Dyeing and 
Processing Co., 2765 East 55th St. Cleve- 
land, O., has awarded the contract for the 
construction of a 1 story dyeing plant on 
Nassau Ave. near East 14th St. Estimated 
cost $150,000 Noted June 23 


N. Y., Syraeuse—The Onondaga Pottery 
Co., 1858 West Fayette St., had plans pre- 
pared for the construction of a _ pottery 
plant Estimated cost $500,000 G L 
Noble, Union Bidg., Engr 


N. J., Passaic— The Passaic Worsted 
Spinning Co, 9th St., will build a 4 story, 
36 x 69 ft. factory on 8th St Estimated 
cost $35,000. 


Pa., Phoenixville—The Watco Knitting 
Co. is having preliminary plans prepared 
for the construction of a 3 story, 36 x 80 
ft. addition on Bridge St. J. V. Poley, 
Royersford, Archt. 


Ill., Chieago—The Northern Bank Note 
Co., 538 South Clark St., has had prlans 
prepared for the construction of a 3 story, 
120 x 260 ft. printing plant at 2334 South 
Racine Ave Estimated cost, $200,000. H 
C. Miller, 112 West Adams St., Arch 


Pa., Seranton—The Times Printing Co., 
809 Linden St., has awarded the contract 
for altering its 2 story printing plant. Esti- 
mated cost $30,000. 
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Pa., Clifton Heigttts—The Kent Mills 
manufacturers of woolen goods, is building 
a 4 story, 37 x 120 ft. mill. Estimated cos: 
$100,000. 


MIDDLE WEST STATES 


0. Piqua—The Orr Felt and Blanket Co 
has awarded the contract for the construc- 
tion of a 4 story, 100 x 200 ft. factory 
Estimated cost, $185,000. 


0., Ceventry—C. Palmer, 7 South Forge 
St., Akron, plaas to build a match factory, 
here. Estimated cost $1,000,000. 


0., Kent—The Western Reserve Cotton 
Mills Co. care of O. M. Mason, is having 
plans prepared for the construction of a 
3 story cotton mill. Estimated cost, $300,- 
000. 


lll., Reek Island—Sturtevant & Baker, 
1514 7th Ave., plans to build a 2 story ice 
cream factory. Estimated cost, $200,600 
Architect not selected. 


Ill., Niles (Chicago P. O.)—St. Hedwigs 
Industrial Schoo! for Girls, will soom award 
the contract for the construction of a 2 
and a 3 story infirmary and printery. Es- 
timated cost, $160,000. E. Brielmaier & 
Sons, 432 Bway, Milwaukee, Archt. 


Mich., Detreit—E. H. Jones, 2128 Penob- 
scot Bldg., is having plans prepared for the 
construction of an 8 story, 38 x 60 ft. mer- 
chantile shop on Madison Ave. Estimated 
cost, $200,000. C. H. Crane,-Huron Bldg., 
Archt. 


STATES WEST OF THE MISSISSIPPI 


Okla., Oklahoma City—The Curtis Booth 
& Bentley Co.. 701 Main St., plans to build 
a 2 story planing mill. Estimated cost 
$500,000. Arehitect not selected. 


Mo., St. Louis—The Woodward & Fier 
man Printing Co., 309 North 3rd St., plans 
to build a 2 and 3 story plant on Tower 
Grove along tracks of Missouri Pacific 
RR Estimated cost, $1,000,000 Architect 
not selected. 


Mo., Webb City—The Lock Joint Pipe Co., 
care of Missouri Pacific R.R. Co., plams to 
build a 1 story cement pipe factory Es- 
timated cost, $150,000. Architect not 
selected. 


Ia., Clinmten-—The Chicago & North- 
western RR. 399 West Jackson Bivd 
Chicago, IL, plans to build an artificial ic: 
plant Estimated cost, $50,000. Private 
plans 

CANADA 


Que., Asbestos—The Canadian John Man- 
uele Co., St. James St., Montreal, will re- 
ceive bids about July 15 for the construc- 
tion of an asbestos factory here. Estimated 
cost, $350,000 


Man... Winnipeg—The Winnipeg School 
Bd., will receive bids until July 26 for the 
construction of a 3 story, 265 x 318 ft. 
school building including manual training 
shops, etc., on the corner of Alverstone and 
Wellington Sts Estimated cost, $1,000,000. 
J. N. Semmens, 508 Great West Perm Bidg., 
Archt. 








You See Them Last Week? 


Excellent positions open, high grade men available, busi- 
ness opportunities of merit, patents for sale, good used 
machinery wanted and for sale, etc., and all in the 


ARCHLIGHT SECTION 


Be sure you see what is offered this week— 


consult pages 136 to 148 
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